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(54) OPTICAL INFORMATION RECORDING MEDIUM AND OPTICAL RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medium and a 
method that allows high speed overwriting, that has 
small mark edge jitters, that enables high density mark 
length modulation recording, and that excels greatly in 
the secular stability of a formed mark. 
SOLUTION: The optical information recording medium is 
such that it is at least provided with a phase change 
type recording layer on a substrate, that the crystal part 
of this recording layer is made an unrecorded/erased 
state while the amorphous part a recorded state, and 
that information is recorded by a plurality of recording 
mark lengths having the shortest mark length of 0.5 urn 
or less. In this case, the optical information recording 
medium and the optical recording method suitable for it 
are such that erasure is performed through 
recrystallization which essentially proceeds by crystal 
growth from the boundary between the amorphous part 
or a fused part and the peripheral crystalline part. 
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«SHfc*>9, i 1^4?) T-^ it 5. ) <om^ 

Sit, 

a, T (1 Si Sin) ©l$Pfi]ftfcfc^T.4iEftJl£i§gfc 
$*5lCfc5Pw^Pe' , < C5SBft^!7-Pw©!Hft3teSr 
BBItU 3i T (lSiSm) W^rtlCjoV^Ttt, 0 
30 <PbS0. 2Pe (fcfc'L, ff. TICioV^Ttt, 0< 
PbSPe fc^U 55) <t5/W7^!7-Pb©aS 

iiji/IIC4^-fm > a. + J5i-. (3SiSm) . a, 
T. Rtfn. T (2S i Sm) S:-3Efc U HiiS^'J^ 

[11*94 0] #Eft«aHt-C©**1Bft/<!7-SrP 
w„ , ft/hEft^!7-S:Pw-. 
Pw., /Pw.i. SI. 2> 
40 Pe/Pw=0. 4-0. 6, 
OSPbSl. 5 (mW) 

tt%^k\ctvumfiotz}bmmm 9iriE«ro 

[mm. A 1 ] Sftjfi&ft*' 5 m/ s UlTI-fcV^T, 
Soi <0. 5ntt5ri:lc4 l 9Eft^lT9fc*©W 
#94 o^E*o*^W«*Eftffl«». 

[IS#94 2] ft^EftH^itlctJitae. «: 

50 fiil(DE»aSlClolt?>/3. 14, /3 l . tj3° . 
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ftu 

E^aKlCibTPb, Pe/Pwir-SttSri: 
.C4 9fe§?:£ff9fc*©ffl#il4 0X144 llC|E*i©ft 

[Bl*94 3] KftSKIitfci&Tfl. 

©ft¥fttf«lESffl!ifto 

11*54 4] '>*< itPe/Pwit, Pb, P 
w, a, T\ a, T (2^ i ^m) , (jJ L . , 

fc^lMMBBfcJ: !9|E»$HTV^il*Jl4 2 KB*© 

fli§S-i£-e@<E $ *-c«f S SrlSfc©-^- 9 Sic i 9 IE 

y (fcfc'U qi±i £q£p©6&) Kisrt6¥*&«ll 
&£<v, >„. , **i&ilg£<v, >>, , ft/Ml 
'Mm<v, >.i. , WtSfffI^©&iflJl»|£Tw, t 

tit, 

<v, >.„ Tw, l4-£t?J>>K 
[&6] «v, -<v, >.i. ) / «v, > 

„. + < V , >... ) < 1 % 

[H5C7 ] 2 jc • TP= a • Two • v. 

[«t#S4 7] WjRJfil, 4, 7©Vvfft!Mce*© 

♦i$r#t'5pi@©y , ->'I^Si|^tt (fcfc'U P I42 0 
OOfcoSW . ^SttWcifc-ffta^-jrcHlEi* 

HmE&ffl&ttT-fcoT, 

> (tfc*u qin^q^pcDSic) Kmz>¥®m 

g£<v, >... . jMfcfrflr^wSIWSJHSrTw, ii- 
5t, <v, >... Tw, tt-j6T?*>5jt*WflWIEft 

5mmO®HlC$5i!), |^Wl5 5~6 0ram©8 
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[Jt*94 9] W*«l, 4, 7 ©ivf tlMcm.<D 
e©Bft**!MtU 

— 3©EfSkv-^©«PMW4ft$S:nTi:Ufctt (T 
liSip^oy^Jl^ nf4 2R+_©») . 

[#8j 7) 1 T, a, T, 0, T, a* T v 0> T, • 

10 a> T, jJi T, • • • , a. T. (3. T. m T 

(fcfc'U mli/</W7.^f]i:T-m=n-k, kl40Sk 
^2/iS8*tt5. *fc, Si («« +0i ) + ». 
+ rj 2 = ni:U i). liij. £0ft5|£g:> tii I4d> 

£0ft5HfC> 0^7,, +rj 2 ^2. OttS. a 

i (l^i^m) lim >045MSiL, (IS 
i Sin) 14^. >0ft5*$:£U £a< <0. 5ni 
1"S„ a, =0. 1~1. 5, 0, =0. 3~1. 0, 
0. =0~1. 5tL, ai = 0. 1-0. 8 (2gi 
Sm) bt*. ftfc. 3S i Sm&5 i IC&^Ta, + 
20 /3 i-. =0. 5-1. 5©|6lllwfclJ % ri»0 % ilCit> 

at, T (lgi^m) ©WfSrtlC^TttB&l&i&ft 
$-fr5tfc5Pw^Pe/i5E®^!7-Pw©ia^5r 
BB.UU J3« T (iSigm) ©r^fflrtlCtJ^TIi. 0 
<Pb^0. 2Pe (fcfft, 0. T£}3^TI4. 0< 
PbgPeiiHS) ^S/^T^S'-PbWSft 

jt i m w-r s r t &m 1 1 5 *¥W««e»ffl 

[W*«5 0] iSft^3 5 0-6 8 0nm©ft£\ M 
30 PfcNA^O. 5 5-0. 9©^vyXSrffltTE» 

ot, 

m= n — 1 t L < (Jm= n - 2> 
a, =0. 3-1. 5, 
a, Sai =0. 2-0. 8 (2^ i Sm) , 
a; +0i-. =1. 0 (3^ i ^m) , 
O^Pb^l. 5 (mW) , 
0. 3^Pe/Pwg0. 6 
T'foSM*Jl4 9 lcE«©*IB»*fe 
40 [W*151] iStfi)S6 0 0~6 8 0nmO^ 1 
PlSNA^O. 5 5-0. 6 5©*ft)U>X5riit, S 
Sfc^LTBftlK:**^ fS-7-^ft^O. 3 5 
-0. 4 5/jm©®lli: LT, =f~9 <DWm^'^b 

n 141-1 4©Sf:t L, 

m= n - 1 t U 

P bl4^iilcJ;P>-f-AEi U 

Pe/Pwl4 0. 4-0. 6©®llT'i^iiglCf£:CT'S 
{tL95t>©t L, ( i ) E^iiS3~4m/s©^ 
50 ffl(C*3V^TI4, Sii^n-y^^fflT^TotL, 
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a. =0. 3-0. 8, 

a, > ai = 0. 2-0. 4-CfcoT i ICi^T-£ 
(2S i Sra) % 
a 2 +]3, ^ 1 . 0, 
ai +J3h =1.0 (3S i £m) , 
|3. =0. 3-1. 5t U 

ai T (lSiSm) <D#mftK#^Xm!&'<y-P 
w, 0>Eftft£!8itU (i i) EttKtt£6~8m/ 

U 

a' . =0. 3-0. 8, 

a* . i -0. 3-0. 5tfcoT i fci&f- 

3t (23 i £m) % 

a' i +13' h = 1. 0 (3S i Sm) s 
0' . =0-1. 0 tu 

ai T (lSiSm) ^rarttCte^Tli!E»^!7-P 
w 2 0Eftft£BMt+atLfct^ 
a' i >ai (2^i^m) , ^O, 0. 8^Pw, / 
Pwz SI. 2-C*>5BI*«4 9XB5 0fcB«©*B 

fit J: DEfi1-5*ffi-C*>oT, 
EStBW»rt«-e©<ia** 2-4ra/sift9 Sftffl 

SBSffitttt^st i o r k$ e> y a> e> 4 

^iS/-y^?>rtja/-VlCfpI^oT > Pb/PeM 
/Xttai (ittlSiSm©*ft<i:t-o) Sr^W 
Ri»>**5ll3Wl4 9tE*t^*Bft*tt. 
I»*«5 3] iBEMWHtWCioTp^y 
ftrtJS«£!6i ****** 

py-VfcU *q*A-> (fc«U qlil^q^P^ 

Sic) fc*3ft5fliti££«, > v, > 

« > ft*»ii££<v, , *****«:< v, 
>. iB , »P*py**»*:T, , «lT-^©»BBtt 
ft££n. in T, t+5t, 

<v P >™ /<v> >™ 'ftl. 2-3<£#fflT*fco 
<v, >», /<v, >. in ttl. 5ftTT*>9, 
(i) R— yrt-Ctt, a), ^ T, , ai , {i , P 
e, Pb, £tf Pwtt-^T'fc'K ss^-^^feiaw 

S$n. in T, <v, > a « ttO. 5Mm£TF"efctK 
T, <v, >„. ttl Sq^pftS^T^qlCMLTIJ 

m = n — 1 £> L < II m = n — 2 , 
a. =0. 3-1 . 5, 
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a. ^ a, =0. 2 — 0. 8 (2^i^m) N 
ai =1. 0 (3S i Sm) , 

OSPbSl. 5 (mW) , 
0. 4^P e/Pw^0. 6 

-C*>0, (i i) fc^-^wtlCPb, Pw, Pe/P 
w, ai (l^i^m) , J3, , 0. ttpl^-efcfl, * 

i (itt2£i£m0'>4<ifc-o) Sr*Wlc«^>* 
*5»*«5 2lcEt(07tEft*feo 
10 [§B#S5 4 ] KE»«#fc^t5 P w<D**ffi£P 
w™ , tt5t#, Pw„ /Pw 

. in SI. 2Tfc5H*a5 3tE«©*E»*ife. 
If»*5 5 5 ] 600-680n m<DJt«\ BH 

pfcNA^O. 5 5-0. 6 5©3**uyXSriiU S 
SSr^LTESWK****, r-^^)ISiS4^ff5 
#E*#»"C*>o-C* 

±EEftW«©*rtUa s ^2 0-2 Smm^ffllCfo 
9, ft^JS* s 4Mi5 5-6 0mmO^|llCfei9> ftftJS 
«/-:/0>WIISfl» s 3 - 4 m/ s T'fe 9 , 
20 »q/-y (fc*lU qttlSqSp^Sft) l-*5tf5 

^iSSSra), % ¥*•**«:< v, >.., , 
£<v, , ******< v, >. in , S*** 
****«:T, , *fi-r-^©«flBtt*S*rn-. T, 
t+£t, 

n II 1 - 1 4 (DgifcT'fc 9 , 
m=n- 1 T*fc"9, 

a> q , Pb&tfPe/Pwtt^-yicibf-^T'fo 

9. 

T, <v, >.„ ttl SqSp^5^T©qfcitUTI5 
30 if- ^O, 

[»9l «v, >™, -<v q >. in ) / «v, > 
+<v, >.i B ) <10%«fcU 

(i) KSiy-yKjav^-ctt, 

o'i^O. 3-0. 8, 

a , ,^a 1 . =0. 2-0. 4 tfcot i (C «fc 
(2S i ^m) % 
o'l + j'.il. 0, 

a" i +13 1 w =1.0 (3S i £m) t L> 
(i i) Up/-yfciS^"CHt, 
40 a" i =0. 3-0. 8, 

a" . ^a" i =0. 3-0. 5 TrfcoT i fc£ fc-f- 
S (2S i ^m) , 

a" i +0 P i-i =1. 0 (2S i^m) t L, (i i 
i) ftfe(D/-yiC*>^Ttt, a 1 i la' i ^a 
P , (2^i^m) tU a , tta l ,ta P , t <^ 

co«i t -f 5 »** 5 2 7!;^ 5 4 © v ^-f *i3»McE«© *E 

[f**S5 6] a'.^a' , ^a ? , (fcfc'U a'. 
>a P , ) "t?*>5»#a5 5^E««*Eft*ft. 
50 [sf*«5 7l Pb, Pe/Pw, j3. , 0. tt/- 
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y^Xb-f-^X-h*). a, , cti (2SiSm) ©* 

V'icj: 9SE<k$*sm*JR5 5X145 6(^E«© 

*ES#tt. 

*1£W«#EftfflK*K»a*Sl»1-5lJ:ifefc!J. Eft 

TbLtztZ (Tli£ip?ny?gMU ntt2ELh©8 
*) , I«v-*©l*lllttft*nTfc, 
Iftl 0] m T, a, T, 0, T, a, T, J3i T, 

ai T, $, T, • • • , a. T, 0. T, »« T 
(fcfc'U m(4/^X#gi|$:X'm=n-k, k(40^k 

S245B»4t*. 2, (a, + 0* ) + ». 

+ Tj 2 = ni:L, rji t"± 77 1 ^Oft^^tSr, rjz 14 12 

£0ft5H$C, ■0£m +r; 2 S2. Ofc-fS. a 

i (1 g i gm) liai >Ot£Z>n%lk U. J3 1 (IS 
iSm) 140, >0^5HIS:t1-5. a, =0. 1~ 
1. 5, 0, =0. 3~1. 0, 0. = 0~1. 5t 
L, 2S i Sm^S i iCjo^Tai (40. 1~0. 8© 

©ffllcfcU, ^o, i icj; P>T-)ti:i-5„ 3S 
i £mt£Z> i (CtJV^Toi + 0i-. (40. 5~1. 5© 

©Hlcfe"), d>o, ilcib-f-^t+S. ) ©lil-ft 

«U 

a* T (l^ilm) ©l$figrtU:*5^XI4EflUi&igS 

BBJtU Ui T (lSiSm) ©HSfflrtKfc^Xli, 0 
<PbS0. 2Pe (fcfc'L, 0. Tfcfcl^THU 0< 
Pb^Pet<i:0?5) ftS^T^P-PbWEi* 
**JlltU 

$jSgl-J:?>Tm, ai + 0,-, (3SiSm) , a, 
T, Rtfai T (2SiSm) U HitS^'h 

ltt#S 5 9 ] ^EfitHlSXroft^ES^-Sr P 
w„, , */hE»^!7-SrPw^ 

PW„ /Pw.ia 21. 2, 

Pe/Pw=0. 4~0. 6, 
OSPbSl. 5 (mW) 

[§»*«6 0] ES*a*#5m/s»TK:*5V*-C, 
Zai <0. 5nT'fc5»*3S5 9lcE«©)fcES* 

0 H . , ft/hEftRilSfcisttSfl. £0 l . itfci: 

teroiaaniigfcisttsfl. (4, 0 1 . £0" . ©m© 

HfcU 

E^iSgl-i^TPb, P e/Pwtfc^-^T'feeW 
9 lcE«©*Eft*te. 
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[Bt#«6 2] Eft*it£fc.fce>T 0. *-3£-C*>5 
M*9 5 8 75S 6 0 ©v vf fi)N£E«©ftEft#&, 

«WII{te@«B3tfT«*te«ft©-*'--**fcJ: DE& 
+5£i£X3boX, 

ftlCfc^Xtt, «a8-j£-CE»S:fT 3 t©t U 
*rtH/-VKlsit5Eaiiaftvu i*^ny-vt 
fcltSEftHlKv., , ©tfcv., /vi„^i. 2~2 
10 T»*>9, 13. tr#/-^0«a*K*&UT*fll**5l» 
*JI5 8 755 6 2©v^-fix*»KB«o*Eft*i6. 

&ffl$»Hlfc $ T*« fc«*©^- * ft C <t 0 EH 
-fS^&XfooX, 

ftrts/-vtfctt5E»iftaav I . tft^-jsv-yic 

*5»t5E^lftv« . ©tfcv-, /v.. #1. 2~2 

20 ai =0. 3~0. 6 (2S i gm) &tf0. =0~ 
1. 5tU 

^Sl-ibTm, ai + 0.- (3SiSm) , a, 
T, Pe/Pw, SttPbSr-jgiU gggftKCT 
a> &tf/XI40. £t{fc$tf3fS#94 9lcE«©3t 

E»£fe. 

[f»*«6 5] a*>!4 5J5M4 8 ©V>f tuW-E* 
©3t^Mlf «E»ffl^*lcM LXm$8©E»^ff 5 It* 
S&tnytRtoTi 14, #^-y©»ffitf©S 
*Jl«Tw. ©ffiictL<(4^»i: LX^4-frL*5.r 
30 fc*:#»fc1-$ft£ftfr*fc. 

[0001] 

Dftif. tlt{fcaE^15rtt?)ili^SE^ffl©)tE® 

T/3tE^*felcMt5. 
[0 0 0 2 J 

40 [&*©£flf] hf^^^ (CD) 

t £ 9 4 C 5RW*^<fc5rf Jffl L X 2 ^^-©E^SU 5 
h5y*v^flr*©*ffl^tTt>ixTV^. ifi¥, CDi 

smtt©fo^!«»iLX, ti«ffcS©»»t^E*3^ 
hr-f*? (CD-RW, CD-R e w r i tab 
1 e) M<ft)Uhoofe5„ ffc. DVDICOV^X 

[0 0 0 3] ZtlbftmkMVW&ttWjiCDRXfD 
50 VDI4, ^tir^Bl^lwa^HlcioX^DSS 
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%*um lc d^d v d t s.&&mtz-$ h r t j»s-e# 

•So CD-RWICfct^Ttt. KM*£l 5~2 5%(~& 
k Lfc«ffli*n?ttC D #©E*tt# 

[0004] ft*. «^tfflEfi«t*lU8* t (SfEfiHi io 
@£ 1 o©*$3felf-.&©!lfl^W©*fc.fcoT?T7 r 
ktfX'ZZtc*), CD-RW**ft*.»TteDVD5©ffi 
SE{fcSe»«ftK*5V*TE»i: Eft fc iH£*PH$l£ 

©fESfctt, HA. Xtt*ii5)OS^«**ffl 

14. *E»-IH**«S:igiitt«tU #ftR©^-* 

LXti^-ftlh^^^^yycM. BP*>S» Se. Te£ 20 

[0 0 0 5] Mxtf. GeTe-Sb, Te, &fflZ5n 
^MM»it5GeSbTe|. InTe-Sb: 
Te, SHfl-jc£&£±f£#2:-f 5 I nSbTel, S 
b.> Teu 5r*M^±Mtt5AglnSbT 
eSV&&. GeSnTel4Jft'fc5„ rco^t.. Ge 
7 6-5 52 Te, Ufa-TC^I-iifJ© S b 5r^iP L 
fc^, ItUl. Ge, Sbi Te. . kL<(4Ge 2 Sb 

t Te s 4ifoAHWfl:^*ifieiiriE#±ic||fflfl:$lx 

TV>5„ 30 

[0006] r*xf>lij&i4. &«rafl:^*«ft©, Wti 

©fc»tt*J:5, Hfflftft*- /<-5-f H*tt«r**B 

cFftTV'fc (XiSUpn. J. Appl. Phys. , vol. 69(199 
l),p2849 . &5VM4SPIE, Vol. 2514 (1995), pp294-301 

[ooo7] t^t-*. dftbfcj&lcfc^TH. m% 

L-^t^t ^5 fflMtfhZ. *LT. r©i?fte£2£ 
tWWftfe©Jl45ll*tttt, #ftK^-* ©Hilly* 

iLtlitlJii-Wofc, cofc*. ftHjgToeft 

^X.SDVD©jSt&T*ttftSv-^fi^0. 6/imT$> 50 
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[0 0 0 8] k^bX\ *Jy909mmt LT. Hfc* 
5»«l**tjE**)5. $*©4lfif|£Ti4. It. IB® 
!©TO1-3ft**/M?-l4. K»sp©ii5v^ B 1 i tf?iT 

■T«lR-f5#:M</M?-Aa «fc0/h$^ (Ac<A 
a) . zo)tiibt-y<-74 hNflc. jc©tt*astSfttt 

/u^-oRfcaJpfciiB-RtJ: 5 1' U S©tt«t i b 

lc?M>lf ftfc*. &h§:R)§©l5 5 * i 0 
S*IX-f$i5lwt5©#$f4U^ (A c > A a ) 0 
[0 0 0 9] ^©ra^Srl^-rSlcitt. #TOtt©l£ 
'>ft< fc 1 1 BiiiBLT 5HEJLt©*J*i L. # b b bK# 
«K*Jlt53t!ft«l©-»Srr ©TOST-* 5 
5. Au^S i ^©KteBSrTffiftSMiiK 

«©IH*±««SH±l;:#A1-5 (Jpn. J. Appl. Phys. , v 
ol.37(1998),pp3339-3342 . Jpn. L. Appl. Phys. , Vol. 37 
(l998),pp25l6-2520 ) „ 

[0 0 10] L^Lft^b. r©<fc?ftS«f£l4. TO 

fc. tiai^^4i:^'t^fc*icSB#s^ttt> ; eriaiTL 

(b5rii^1-5rttt. GeTe-Sb: Te, gffiUx 
^BftlTMiBfcTfcofc. La»t» GeTe-Sb 

a Tea *ta-5c^4tEftiTi±, mmmim^mi 
zmw*z< &n&±% < ft s k ^ 5 sfiffc^tt* 1 *) 

-g-lCli. Ac >Aaft5*< i F5rSfi)tL^<V\ 
[0011] ZZX'fc^ mmMtf®k LT. Agin 
S b T e E9%£&&#teffl$*looai>5. A g I n S b 
T e E9%^^ti4 0 d BKtR*KIB*tt:##fen5 
:fc««tfc8. ^*©4l«^cT. TOMlE^t 

fcfc'u. mummz-zzki*, at. ^(bii 

[0 0 12] 

L. BfiWPM©®IB^H»«(E»©i«afl:©fc©K. ftifi 

x\tivmmx'fc®n£'*iwM»&#*>L>tix^5. 

0iJttfCD©«PiiS (lflKt) 141. 2-1. 4m/ 
s Tfc57>\ 4(gaT-©E^plH6ftCD-RW^p B D 
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LTI4, DVD-RAM, DVD+RW, DVD-RW 
ft£'#«©fc©^ffi3?fo5VM4ign 0 D{fc£*i-0^ 0 Lt5> 
Lft/5*ib> ff4«ffl©DVD£l^©&lT*fca4. 7 
GBO*»it^l6ftDVDIt**IjtffiflS*n.T^4V\ 

10 0 13] L*»U ttJk KaEftt^-^^Stttt 
l4ffllt%^.?>HT^/c 0 **Wt-f>tt. ttflfl:. #B 10 

[0 0 141 

[HgM&tSfc©©^] *«W©*-©Sitt. 

*Siip1S£*E& • ffl*ttliBi L*ftOT5€rEfttt«t 

U iS^-^fO. 5nmHT©aStOEfi-7-^* 20 

10 0 15] *%W<D%-<Dmmn. S&±IC, G e , 

Sb, Te«:±Bj^i1-««R*»6*6«aEflaii»l 
StSlS&BfiktttBfcU fl^-^SO. 5/imWT©! 

«EWBMSfc-c*>o-c. gstm. -femm&x\ mm 
mmmzitzizSiZ esu< v - p w ©eh* *stm 

[0016] *3SW©^=©Sttt, »S±C» ESW 

I, H2CMMK frRttTftD, KE»g©*£ 

fi»Sr*Bft-?B*ttli:b*iiSWfS:BftR«tL, 40 

T. fiXftSEflUHlKV^ 5 n rnffi 2 5 n m^T 

GeSbTeH^iUCfc^t, (Sbu Te 
oj ) £G e SrlS-SiS^A, (Geo» Sb«» Te 
en ) k (Sb« Geoos ) *1£&ffl&&, (Sb 
0.9 Ge., ) k (Teo. 9 Geo., ) £;g.£iE$aC, 
StMSb.. Te. 2 ) tG e StM-SmMID © 4 #© 

ffl^^-tSGe S bTe^Sri^t-fS^K^f) 50 
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ft 9 , $ 2ftgJBttBtB*' 5 n mKi 3 0 n mJUTT'fe 

ES^ftl-frf*. 
[0 0 17] 

imm^&^x, mitt. #fisn»xtt»R»fc, jsia 
mx-zmmm ozt ■»•<•* zzk **.v\£l 

fc. oS9, Ma-e**- ><-5>f h+&zk#-e*s v 

[0 0 18] *fift-v-^©ffl*li» E&i^ 

it* oxers. *»w#e>©w«cjt*itf, # b b b 
«-r-^©»i*. +t£t>*>n%a><ktt* (i) 
«rt©esa4j«i:, (2) #m®xitm&k, s 

H B a ^ir©lS#?:e^tt5^ B B BfiKfi, ©2o©?p-i?* 
fc\fc5fcU UltWlw. &#©*£l>J&ft:/p-ir*©^£ 

fijfflts r t x\ ±E© i p bns c t 
[ooi9] a* % &&m*&&{mmj.*M& : &®u 

ft (tftlf jB*i«-e # ft k i/> 9 ^I7T-I±ft < . ^Aftffi 
Xtt»»fB.SrHtrJSia»*««fc©**^l:ai: LT» 

T-^fc5lM±^V^-^l5if, r©i5ftJli22MBlgB 
^ ?5 ©^i,fi£ft ©*tc -CP^IdirSta 

^^f-c-fco, i oot/et- y-uTx-'m# 

v-*©$£tt©KA»P,H:, lOnmWiWSL 
[0 0 2 0] 4fc, ^ttOB 
B#lc^<L$n^t<#* U\ lot, 'flf«8:Kfirt- 

5 h7S'^©h7S'^f y^ll, 0iJx.tfO. 8,ini^T 
tL, v-^^liiS^bftVUpliltSWW^L 

ES^T'^S^ v-^©^tt©ffi^P,l4, 0. lu 
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7 y K©P5*t?*> o T <b J; v \, 
[0 0 2 11 <0&$3c£tt 

«*W5fi«0*-«8fTU fifiTHtJftifJIfTLftv^O 

ftftSfcttfctffi*. j££fc&£tt9& 1 0 0t~ 2 0 
o'CwfiSHT&sas, r©ifiggg£T-i4fiW2:5£tt/$> 
iH#T'# 5. 10 

[0022] i o ot*i$©a$ ©Sffl&HT* 

mfe&frb%m&mfttkmtoto^ t tint 

T, &»Tliib£*©4>&<<\ ^A-^/i-?-^iy^|r 

[0 0 2 3] ^BJ^flsii. ffi*B#(C. *fiR«Xtt* 
iSCI:, e*»i©»JM»e>©*£iii*fi>J 5 £E«-(\ a» 

eSSUi^wfeSlitfi©*^- ►) , fflMKftJtK ±5 
^Sfbttg r 5 ic < < v - ? 1 5, -i^s 0 t> t? ic < n t v * 

14, e*ftM«»±»*jEff«To*A»-et), a^icis 30 

©T, %fttttta>e>©ff«B$£. ffl«#teTLT»£ 
^ai§1-5B#,S©^i|liig©^l-J:oT, ^iWv-^ 

[0 0 2 4] *LT, aSWH-efcofc. ff«HI$£i£ 

* x 5, i^Rt>»*ttKtfti-5 - t ft < ££fr©T\ 40 

[0025] *»W©ttfift©])!ail;:o^TJ: 9#»lc 

»fc©»ff»is»t*i«ft©»fc4S©-e*>or. 
•7-^ rt«-CI4B4 A/ Jf£BSto J 3S£ UiV\ Sot, 

eTe-Sb, Te. &©f£iUll4, ^SH^-^rtt 
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£5, # B B B »^-^ffM^©PiE^l^, Jt«ttftW< 
!7-0«**«riSitttK!B*H-5fc, GeTe-Sb, 
Te, £©KfSll4, fflflfa s »!<4S#SK^-^ , t'* 

ftl-Ctt. *ftRv-^jiag|5*»P))g B l^fiLTV>5© 
[00 2 6] r©i 5 fc]i{ST??B*#fffrlx$B*!*a 

$14, sb,, Ten &&&mum^ ®»j©sb 

t 2 Oj&*%^*?©tt3C*£*ftlLfc'&&3Rfc#< 
H.V\fc*$ix3„ tftfr**, M, (Sb. Te,-, ) ,-, 
(0. 6^x^0. 9, 0<y^0. 2, MI4G a , Z 
n, Ge, Sn> Si, Cu, Au, Al, Pd, P 
t, Pb, Cr, Co, G\ S, Se, Ta, Nb, V 

©3 *>©'>«<* ti» s&zumttmmh 

5. Sb.., Ten ICiiPJ© S b ££tr £&f4, #i§ 
JT^-^JBia»©ifefi*>e>©te*fi!ift*. GeTe-S 
b, Te, &&Z7C&&£tJfc'<T*L<*:#V\fc», 
iSiHilT-©:*- /<-?-f ha«NI£^5fc»*:lrt$. 

a»©s bii, # a B B f-7-^rt©7^^ B a B g« 

&Wfti«jWteteii1-a©Ttt4<* JfliQ££ftft>t> 
©»S*fiaftS:*ei-lt*i-5. fit, SbTeljt 

^-?©»££ttaMI&TIK, as&jc*«r*aii- 

[0 0 2 7] *H^#fj©^f=fl-J:Hl4, G e ©MSAP 
14, tgfia4*©»«llttt»-C3!l*tt-e*5. ft 

t LTI4, iBSfiKST©ioaai«e»«rfTofcfc#©» 

l 0 0 2 8 ] 1-ftfr*>, SSv-^fiO. 5/nnfilT© 
1Si:©-7-^ftlw4«9ft^^E^Lfci$, CftSftlc 
S^Lfcft^©tliSSrM. tU Bftll, 8 0TC8 0 
%RH©*#TC1 0 0 OBiraSiiWWtHiLfcffi^ 
©tPIS^M, ttzt, 

[0 0 2 9] 

t^C 1 1] Mi /Ma ^ 0. 9 

[0 0 3 0] T*fc5o -r-*££8l#a;H:IB££*ii\ 
EFM^p, EFMT'^X^, (1, 7) RLL-N 
R Z I (run length limited— non return to zero inv 
erted ) ^p/iifSrfflV^r t#X'$Zi>\ B6fc*+ 

t *Wffi©l6l-l4, ft^v-^fti±o. 

>T±feS;SrSlfc'ti:l4<t t \ 
[0 0 3 1 ] -Mb LTI4, ftM-^-^ftO. 4 ^m© 
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LW£Lfci#©DCS£{i^ (K*£#£3tfff£{f 
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Lfc9v^«#o30iais, MIMifc&lctflj$©tt 
©9 0%K±Sr«o-C^litf, ISfl«&fifc*IIKWfc# 10 

[0 0 3 2] *8H©Ettl-Ctt, J3iaifefiSi5^P)©ie 

ftjjattiweToMswrcfir. 5tti*», $a 
ioo3 3] ztitiUTommzivtiLmx-z z>, mm 

ff^JtSr^rti-SftSrKltfcO. 6mmJ¥©*<;#-*' 20 
*-hgi8±l^ (ZnS). (S i O, ) » 3?i<&a 
1£HJ¥6 8 nm N Ge.os Sb.n Te,» 
HJ?18nnu (ZnS),. (S i O, ) » IS 2&SS 
4*KJ? 2 Onm, A 1 0.995 T a o.ws 
5 0nm, ^©JKlcism, * h C4M*IM£tnf*M 
SrKJP4*imftttfc. ^f.2M, |E»l©fc?.ffli|5r 

7^ h^tt^ S b/T e ^ 3 t Lfc„ 
ftSit^l OOum, S&$1. 5jim©toRl'~ f-ft 30 
ffi«i*lB!lCjfeSL-C^i8kff^ftftLT^«ifl:Lfc„ 
[0 0 3 4] i6fi6 3 7nrru NA=0. 6 

3 ©*£#&, Wttot8S7 m / S fl»L 
fc. |ES^!7-Pwii5i 0mW©E»JtSrii:«Wl-fi8it 

mm~ummmLtz 0 *-j±mmo. 9 

H mX\ #V f sTy If-Ati^/^-aSiJ 5 1 - * $ 
&©l/e 2 £J(±i:ft5««t»S1-5. 

[0 0 3 5] H2IC, mmftmmLtzm'&X'VRm 
mk*7pt. H20Ta©rt<. «*w©«ifctto 40 

[0 0 3 6] Kft3tSr»IMWta»rLfcftifi-CR»*AS 
T EMft^lci H) . £WWF$li# B B B K£ftoT:fc 



[0 0 3 7] ztltt, Ettftfc»RWfcflBi*Lfc»£'fc 

$ ix, # H B B f«M»gftKI# A J H w.ev>© 

5>©sfe»t:*»U ft*PlSSr±tf5rt^t?f 
T-fc5„ ftfc, !E»/<!7-Pw£7mWEU:i Lfct 

[0038] i*8t©*s*, mmmm^ -femms. 

*a^fc!S»+ai*feSil*fifl:3*i, -JfeHitS 

t% eel $ * § ic & 5 te®/< !7-pw mm% 

14, «*fcOTib3&Sttfc<, O^Pb^O. 2Pw 
t£Z'U7X'<7-Pb, i'5^4L.<ttO^Pbg 
0. lPw/i5/M7^!7-Pbit5:iT'fe5„ 
[0 0 3 9] #3!Wcfc^TI±, i§HlpT5©ffli@I$©ff 

lei. o T ©^ig r 5 „ lot BifeSftSB tt# B B B K-7 - 9 
© *i>tt I- liffM 3 ftfci ft » ?> ft v 

B B B ft t^-r v ^mi*. lESifflfen tea $ ft 

l^fcfciiTSfc. ftifft^ ft-r-**»j*1-Sfc 

faitLXLiofrbX-hZ. 
[0 0 4 0] Li»U *36W#e>©»WlJ:J:Jxtf. 

^f^*#5rt^T^5o ^©fcfelc, «©rt< 
^©ilBrKia, BPVW7^'!7-P bHWDEWSrfi^ 

fc, ^^^ii*aass»TW«i-ea!>5 - 1 Srjst 

[004 1] /-/w^^fil^^tc i >J 1 s m 1 © 
<fc5lw, (t)L<(4H0^M) ©^K^ilft 

li^a©^lS# B B B «^©«©ff^lcJ;oT, ig-v- 

KJ:oT©*£S5. at, ^^©^JS^Iift© 

* ©a± # 0 i*ro K £ 9 £B S *l $ a» e> -c *> 5 . iES/^ 

BP^PwMErawii^ijtt, 2~3-f JWX 

Tx-htiti £v\ 

[004 2]-*, ^flKgSomW^H, B»/<*^ 
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<o±r^<omwiX'&:ti^nm&t. mm, memo 
g&m* bitfft 5 msM/wta* * $ 1 t ± o 

©iT#>?fi, 2~3t/$aT/5>3*U\ W&Miik 
fc£9:E*.::lH»-C£5. Skit, lflfl*t LTfllJil© 
t^-rsii^ ftiftig©^^^-^*!! 

[0 0 4 3] #3SPM<bfi, gv-^^^T-K 

mc^xmrn^'^ sb„ Te,, 

ifi^lCG e Lfc^iffifiJt^tCgJxS d k * jUU 

Kfcgftfc#fEfiy«ft$:#fco Sb„ Te 

ii lCii$|©S bXtfG e SrADxfc^*lC)i^Z%^ 

fc„ *©8£, 03lC^-tGeSbTeH7r;ttliEllC^ 
V^T, 4#©ittiA, B, C, DKHSftfc, 20 
WiGe-S b -T eifc©iE»»l&l&$;fflV^j&ft 

[0 044] "t G e S b T e HjcftfcBK:*^ 
T, (Sb., Tea. ) irGeSr^i£i6lA s (G e 
0.03 S bow T eia ) k (Sbo.ss Geoos ) fcMijp 
BUB, (Sb... Geo., ) k (Te.. Ge., ) 
Z&Sm&C* RXf (Sb.. Tea. ) bGe*%& 
tt»DO4*O0UlT?B!*llfc«* (fcfc'U «#$± 30 
©i6^«rlri-5GeSbTe^Sr±fifc^ 

^fflv^rti^io, ftMv-^go. 5/imurF©;* 

•5. *LT\ DVDfcl^©iE»?BRi:DVDt©fcjt 
[0 0 4 5] ^o, *!)igL*-/<-7^ 

li, Sb, Te,-, £&fc*5^-Cy = 0. 7i*)SbS 40 

[0 0 4 6] iOjyfcftiai. EFM:/5x3EHEft 
(8-1 6tP©^~^*tPE») Iwfc^T, ft®-? 

D V D K7 A 7'X- h 7 y *V Ml 5 - k &X' 
X-*-'<~-7<< hmkX'hZ). 50 
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[004 7] riXl^iO, S4WflDVDi:lB]g*?.i 
£ff£Tmtt©&5*i**SDVDfcfcSrfciiS?# 
5o iB*!4Sbi:l:W»i-ntf. Sbl-. 8m/sW± 
©SSitfji-C, ±IE©J:5^I5iPpR, i£$R©:*-'<-7 

zm&<o£b\ew&\z.foixmt$*tz> 

ZkX\ &t£< tt>3~8m/ sittl&^&XRMk 

[oo4 8] *«ico^r> uTimmmw-fZo 

G e ftjbPfci' 1 OB* %£TF© S b a, T e a, 
fi^«Ti4, S b/T e £tt*fldtt# 
a<^5iS|6l^fe5. :JH1, Sb... Tea 3 iOl 
flOSbttSb*?***: LTtff ti) LfffSAfcilS&l3 
^-C«*»tLT*<ij»e)-eib5. -tLT, Sb.. T 

eo. £*>®mv>sbtft£^®£im£&mtf*+ftv 
m$)^*-'<-7-( h^mvhi. SWUM 

[0 0 4 9] Sb.. Te.. *hb-7C^T*S 

bft£it^LTVK *gflfci£*;J { »<fea©i:3l* 

tt£,!fc-CL£p„ 3 m/ s ij^©(&^iiT'©S 

5» (Sb... Tea. ) tGe^rlS^il^D 

£*) tiiiJosbii^StiS^^Tii^v^. 
[0 0 5 0] *fc, B^AiDT*^$nfcil*i]©Sb 
i;©teBI-£^TIi, SbTe"^©t$t'l±> ^Sfc 
fflSE^ttV^ 5 xlwi§SiJ S b <D'^ B m'^ LXft&W^ 

G e Sr^IO-t-So Ge©4Eft^ldJ:>). ^sl^feS 

U WF**t4**i". (Ge« Sb. M Te.» ) 
t (Sb» Ge.« ) «rfe£il*Bttr 
fC^S. i l 9$fiL<ll > (Ge.« Sb.» Te 

) i (Sb« Ge., ) Sr^jtiiB' J:9*< 
G e Srtt*?> 0 

[005 1] $ blcfi, G e £*r*;6 s l 0S^-%W±i: 

-s<-74 HcioTKH^OGefl:^*, i:<lCGe 
TeiS««fL^1-<*5. ^Ki:^©^ B B B KK© 
S B B B <Wi6TfflillC^5©T-»S L< (IUK 
C) . v ! s'?5rffi«i-5fc©lc, i(9»SL<liGett 
7. 5B^%8lTt1-5. 

[0 0 5 2] !i*5, Siift 3m/s£Jl±T'^-- '*—7 4 
h-TSIwli, I5ftl^Ge. (Sb, Te,-, ),-, ^~ 

^Sr±)t»ir-r5»K (0. 04^x<0. 1 0, 0. 

72Sy<0. 8) t1"5©i65jifitl.\ t*£t>t>. ^ 
3 m/ s &±X-<DW.mZ-\±. Sbft$r^<L, Sb 

, Te,-, ^lC*5VTyS0. 7 2 5©i65»i t 
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0 4tGeSr#ftK1-5©ASff4L^. ^ii 

e, (Sb, Te H ) .-. ^5r±^t1"5»^ 
(0. 04 5^x^0. 0 7 5, 0. 7 4^y<0. 
8) ktZ<Oi>W* U\ ttibh, '&&&7m/sU 
±T'©E»iai, S bMJ £>IC#< L, Sb, Te 
,-, -g-^lrfc^Ty ^0. 7 4 ir-f *>©#$?£ U\ r 
©t§, ^Blfv-^Og^tt^-hlf^fc*, Gefili 10 
x 2: 0. 0 4 5 tti>. K*a-CttS?y 
L^-fVrfc*, rflfcltSfcftfcGeiittxSO. 0 7 

tO 0 5 3 1 $T. ft*<fc OGe S bTeZTtiffifiL t 

ftH«J*KBLT*&#ftS*l-0*S (#MBS6 1-2 
5 8 7 8 7^'iS, 1^6 2- 5 3 8 8 6#&&, P) 6 2 
- 1 5 2 7 8 - 6 3 1 9 5^«, 

1^1 — 21124 9^Sl, |5)1 - 2 7 7 3 3 8#& 

ft) . LA»L*is?> v me,icE**ixfcaritttv^-fii 20 

t, (Sbo T e» ) h G e SrlS^iii! A J; <0 S b 

litrL5, Sb, Te, &mik£®im.Z±frbLX^ 
S„ Sfc, GeTe-Sb, Te» SHflZ%^^"C 
II. *|6WtttiS»t. iB*J©SbH:iefiftaftt»P)* 
Z>b^o%\&&h2>tcit>, 5m/s«i©illSSi-Ct- 
h-f-SS^-ICIi, GeTe-Sb, Te. (Oil 
ifeU:, j$l:Ge. Sb, Tes *I$|C % iifij<DSbSr£ 
**5ri:l4tfL5#*T'fe5„ iillfcSblrfttrSb 
0.7 Te.., ia^T*Ge^^tf^3x*SrilWWlCiPx. 30 
fcffllSi LTIi, #M¥l-l 0 0 74 5t^i (14 
(a) JSjS«5ffla) , «pB¥l-3 0 3 6 4 3^a 
(04 (a) J&£ttBI0) CE«S*lfct>©#*5. 
[0 0 5 41 U&»Lfc#?>, #1¥1- 1 0 0 7 4 5-Sy 
&ffite, S#Mt'fc5S b,-, Te, KJoVvfO. 1 
OSx^O. 8 0 t^X^mX-M, Sb..r Te 

« <t 9 s b mmttm&iDZ-zmftti r t x% s^s 

K§Hi6iv^*BS«»i5!.fcix<ev\ #l¥i -3 o 

3 6 4 3-^«tt. *«©rt#K*SE»t*5V^-CS 40 
b imm D £ig x. TMIKft **i 5 1 #M v - * ©g 

V\, ifc. ^■fH©4i«t)Ge*tt«CS:«*.-Ciajlt 

[0 0 5 5) *fc, *JSW©EftHfi(8i-»fi«1-3 
a^tUTtt. 04 (b) ca*3ii5.l:5fc. »] 
-1 1 5 6 8 5-§-£$8 (*lj&©ffly) * Rl — 2 5 1 3 

4 (El&filflS) , 133-7 1 8 8 7 

immm * ) Rim 4-2 8 5 8 7 ^« m&m 

v) fc&W.ZixTzhOtfhZ. ¥fffl¥-l - 1 1 5 6 8 5 50 
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«®IIv£#fti:LTAu, P d SrSSJPt 
fiB:^ASO ! it«Blc t t►)^KW^ESlJ^H-CV^5o K 
T'©E» (®i£4m/s, H&ftl. 7 5MHz, 

-r-f-5 0%<oJjBffi bDcm£\z'MLtzh<DXh 

©«&*«» ai-5tt*^ft45t%te>ixs. 

[00 5 6] #^¥1 -2 5 1 3 4 2^ft«itefS©ffl 
511, Sb... Te., #&\ZGeZ$ll 0JSi=-%£Jl± 
*JBLfc*«:±*fci-5, H*TG e5*/f4GeSb 

E»]$ft-CV3. ifidcttHS ©5t>GeiSl 0JWHP%,t 

mwiWiMtfh&. m&mz&^xft. :»e a B B {tit 

jMSSh LTV>5^, $3gBJ!© i o KMBc iOGe 
fcvMME-Ctt, *0£5tt£Sl±ttv\ *>t, tt&ttlc 
fcV^TIi, Ge©«il 0K*%£9'>fc^i:E»S«i: 

*I*t5-fctJ:oT. 3E«K6 0%£Jl±t^5#j|r 
t*#/iRW*ftlE^»f>ixTV^5. #W¥3-7 l 
8 8 7 *&tt<DtiU$«BB 1 1±, iSiESE^S: ifttU 

ii5t^5*BSSttS.feJt«v\ #rl¥4-2 8 5 8 
7 ^ftOlft^igH q 12, S b y -y^fciVG e 

V y?t£m.*$kX'ti } 0 , *%9!M^i:lii:^DlcJ; 

\cmtz&'mmm\twbM^stixi6b-r, %<Dtz$> 

£<ffl*£hx\->fo\ 

[0 0 5 71 ftlC, *|S^O^W<fftiE^ffl^©l 

1-5^IC, '>/i<H3m/sA>b8m/s, »4L< 
li 1 m/ s *>P> lOm/s Zi>'<-th£^&MimX' 

[00 5 81 S5>l-H5 (a) l^1"J:p»c, S« i / 

m i «ai 2 /Eft* 3 /» 2 mm 4 /s»« 5 ©« 



27 

B («»=•- M 6) SfttVS. H5 (a) ©ipi 

iE^lroffiff^l-LX, 0 5 (b) oijt. £« 
l /EStl 5 /» 2 flMM 4 /Eft! 3 /» l ftRI 2 

JB 1 f- £ AMI" 5 «£(cS L X 

^5. r©i5/i«j*tt. jtt«lnftNA#o. 7ELh 
X\ EfiWi»fc^X©^*tt*5£^i*^l§£ 10 

[0 0 5 9] 15 (a) |C*t«rit-e*>*vtf, SSC 

t>l£<^?>ivtV53ISh>*>!K £<ffiXtfc5©Xft 
t>»*U\ H5 (b) lc^t«l£Xt>|E««tJi;fe5 
v»tt^9^*ftffl-e#5*, SSgftfiSWX'&S&g 
I44<. trL£¥ffltt^tt£isi*5fc*lw, tf?*-* 1 

[0 0 6 0] 05 (a) IClER©!fl|j$fci8^Ttt, E 

5. »2«IHl4tt1EfMi3tR9tl5©«5:tt]RSrB6 
JhU fEftl©3BB£»*iLoo, mS5^m\c 30 

*ft»i-tv^«Bt:ff*i»o. 05 (b) icfc^xt 

tKWl5t©p B 1©fflSfcftK±, ttSRv Eftlt»K 
±©«ig^*t5 0 0 5 (b) iZttlt&JglMMli. 
ERJB©««BJh*\ BMfc£*fc©ittS5«*BJt 

[oo6i] BUttmks&ohv>i£\z* $e>fcftassr 

Cri#"C*6. 05 (b) fcB»©*Mtfc*N*T«t» 40 
*i««H2©*?)i::^«fctt. -tlx J: 9 ««©«** 
*#6fr#-#vft«lt*Rttfc!>, **M&*>av*l4» 

0. 0 5~0. 6mmS&©iIH>i*K&flfr&frii\ - 
©»««r^LX**3tf-i».SrAlt1-5wi: t^fgXfc 

So 

[00 6 2] DVD©<t9^W-fc^Xli, 
0 5 (a) ©!«(*:5rE»iffi$rrtffli: LT, ffitffl-ett 

9£tffcfll36«:i:5. 05 (b) ©iEttXtt, »ClEft 
■BBt*mi!iUTK9^*«rfcK45. $blc0 5 50 
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(b) ©Kfrfcjs^m Hfc©Stt©«Sifc»ajj*» 

j£lc£oX#IH£JfMLX'k&V\, Eftl 3, ftSli 
2, 4. R»Jg5tt*/*y*y V^ife4iricJ:oT}B(R 

E»iffl^-y-yh. Rmmm?-?yK A 

MM Lfc-r >7<<ymux'imf$.Zft o r t # 
fclfflwRfl^&SrBCjfii-CS* L-V\ 
[0 0 6 3] «gll2, 4©WtUll, BP, 8* 

ji*¥*fr©Rfl&, mm, mm^c a , 
Mg, l i%<D7yimzm^zb#x-%z>. rn?> 

©BWkft» »Mb*» SHb*» 7yitmmtt 
fc5„ 

[0 0 6 4] f£»l 2 . 4 14)? £ #|$J-C«jfcJfc*fi&Jfc 

*3EftS*xtiv\ tit, &mW2, 4 li^fi-Pixlg 
TO>f>4oXtJ:K #Rli5**n5»tttJSL:. 

ubsm*** ztztib nmm <vm& tt** 
^*ti»©8 o%ei±T*)5r tas««W3Wt©flSA>e>a 

«£ LTT5£©a»*£«:ffl^5. 
[0 0 6 5] 

[Rl 2] p = Lmi oi (1) 
m. : i ©^ftg 

Pi : HUfcOAA'^** 

[0066] #3§IE©f&ft©E»l 3 ttft«flsS©flSft 
JfXfc'K ^©S*l4-RW^5nm^P)l OOnm© 
jgffl##*U\, ESl3©)¥^S5nmJ;>3»V^ + 

45®iS]#fc 9 > fi«fll]-c©}B±a s fflil t * f 

cony h^#5^S;4 5 fc , 5, *»o, ftSv-^f 
d5o. 5/imeiTi:45J:56K*SiE»-ei±. 5nm 
El±2 5n mUTimt LV\ 5 n m*«XttSlt*^ 
tt<49t*, K^ft^W©^-^^. *4 

R©fg»^sn-^tv^©Tff* l< 4t\ 

[0 0 6 7]-*, 2 5nmit))f^i:fi§l:^#< 
fc*. ^bbRv-^ ©a: - 7 itffifijtli? y 9 im < 4 5® 

iSllc&So $?>lc, Efikl©»«fl:lc:i6#RSftd*R 
%\ct£V)W&L±-'<>-7<< h»^tt^S<45©X'» 
4U<4V\ v-^ROi?y^Rt;*fciiL*-^-5-f 
M8^i4©R^bl42 OnmWTt-fSrir^i^a 
SLV\ E»i©lSSll^/u^?5a©8 0%^ 
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±. L<tt9 0%«±t'fc5:ti5iiU\ 

ddT-V^, ill. fc*>5A,, &&ifc£ffr£ 

LTHiWSifcfCtS*, _hlS (1) ifcjS^-C, 

[0 0 6 8] eftlWftftll^/^^dcRfelifcV^-C 
II, &mft<DX'<y91}X (Ar|©Wx) ©£;>}£• 

< 1"5 r i flSj&g-CfcS. |i^y^-A r y 9 

^*y#*E£ffi©i/-;*^?M£HT£«u:ifl- 
5fc©a>©vvfiXi&»-Cfc5. ;©J;5/j:|i^^-© 

©$,&$!:££• atomic peening 
tV>5. -f&MlCffiffl^ft^A r^^T-0^^°5/^Til 
atomic peenin g Sb^tw 1 0, Ar 
S^lgl-SAShS. m><F>A rftlCl atomi 
c peening»SJ[t)5:im5. t4 20 

K A riaS^ttftlfit&^^-A rCltti 

»t<» $&iiSK&5k©©> mwcm&ztitzA 

r1>mMV*-'<-7'f M»fcv o i d fcfcoTffffl 

Arftll, 0. lJjFF%EU:, 1. 5S^%WTt?fe 
•5. iEg6^s'^!Jy/l?) fcSJSS^^s'^ 

K-SS#bJl5O-C0*UV\ 30 
10 0 6 9] *»WIC*$V*-C. fSfiUlli-Bfi©^*:^ 
1-5GeSbTe^S:±fife»t1-5»Ri»e>«5. t 
BEftlfroGe. Sb, T e ©&7E*4©tt:tf5 
±«©lidE«Hta!>ixtfJ:<. Eftlfctt&SfcJSXT 

t-o©5c*^, 0. lW.*%&L±5W^%&TWtiat 

[0 0 7 0] *fc. *-;<-yj HSoHfifcaSfcte 
TS-arTt, ffl$££tt«:«l+fc»fc. V, Nb, T 
a, Cr, Co, P t&VZ r©'>ft< ifcHIS\ 8 
fiB L %WTgaiOtS©rt s #SU\ > ±9»4L<tt, 
0. lM^%«±5Ji^%WT^D-t-S 0 SbTelCft 
rixf)jfeAO?c*tGe©-&H-©^Bftll^SBT'l 

Sb^©ti^8l5rRigLTL*P„ #ld, GeMI 
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#V\ SBf^tt©|S]±t®5f*©«S©fc*l-, s 
i, Sn> StfPb ©'>&<£*>-«£, 5B*%»T 
«JP1-60**F*H\ inb»7C^tGe©^ft© 
^W&lil 5IK*%eiTMJ*U\i Clft<b5ti?llGe 

[0071] A 1 , Ga, In £ 8^%aTSsiP-f 5 
rid, ^baSSr±#$-ar5tH^c, s?y**fi 

fc, GetfcW^filil 5E^%aT, #*L< 
111 3%ttT ktt>^ tmtLW Ag*8&*%U 

#ICGe^*^5^%$rSx5^lCfflt>il 
li\ ?*>.&. L^L, 8M-7-%$ri@x.5^JD 

ll> ^y^*J8*B^*fcO, #i,«-7-*©££tt£» 
fcS©T*$?£L<&V:>U Ge t^^fcj^OOft^l 5 
g«?:®x.5i (iff C^ti L < tt\> \ 

[0 0 7 2] #38W©IB&»ft©fEiSi3»i, fifc 

Teu lC$S8&Sb£"&tf-£-&ICfi, @tBT-©7-- 

■Ctt, -EWM*r»illl**S«B*Km»L-Cl6ftfl: 

ll^Ktt^^ll^ B B B ^ft©^^l5i A,if£< % Hffi-e© 

tg.&»as«J«S*iT©*,, 81HLT. ^Blfig*a5±#:i 

[0 0 7 3] ife, *I8W©E»1H. ^itS^ffafkl- 
15^r B i. HtSt?OT=-^KJ:5»iftfcttR»*as 

*flU!:J:5»iii:46fc», ^ktSKfflSfiftKJ: 
t)tT?©;4W*Lt\ r©t*» SftlS:»»1-5©tt 
JSR!Tl#a>o % l 5 !l#ggJ^T©M^WlcK5o «ik«l 
«^j£*»ofc 0 , 8Sl^*>5VMl?&iP^i 5 ft1-#*5 

4-X.5I-I1. $A6 0 0-1 00 0 nmilrolfflW 
^U— !f-)t&, ftWl 0 0-3 0 0 /im, Mttl- 
3<imlC^LTRaitU filfi^l6j$:^$tti: l/T, 1 
-1 0m/s©«^at?jiSEl-5wt^a*UV\ I^C 

»^r-< 0 n^icfit>t^it®^i£-rt\ ff^AKib 

» <#£ L< & V\ «I»lft:*s»ilWfteftftli: J:orfTt> 
h.fcwillWT©15l-LT?itE-C'#5. St 
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[0 0 74] *©£. I^C h7-y^±lC^*^!7-Pe 
(gPw) oiBiJtSritStWl-SSItLT^^ixSJfi*^ 

n©Rit^\ £<*E®©fl»tfffiroKW$ti3:^ 

111, m®ftttmmtffi£%^lz>W&£Bi\:<oM& 

„, ) / { (R,.i +R«, ) /2) T*£il$nSP)# 
-A4f©H«J6*fc«lt-ett. *©R»*Stt2 0%i 
[0 0 7 5] ftlC, eftia^llwO^TJt^S. * 20 
1-5. ttitfrflHIU EH»ffl8@B#<aft 

%rfL<ok %<DW&&{\:<nw\mz\B\m too, »iijs B B B {t 

fc*5*JH*Jfc«r3Sai-.5. :otft|2«||W 
14, 5 nmKi3 0 nmyTttS. SnraiOll/ 1 

ftmmm<omm££oxmzti*t<. * 

lc*t<fto-CL*5. 

[0076] *m<». %2mm<om-\±. w&l* 30 

*9J?v*»£fctt, ESS&tlc, !g2&iIl©E&fll!li:, 

S*. /^X©t8*D£ffl<©?#*L<ftV\, *S59J© 
E»!£fflV^i, *$S^-*£0. 5/jmWT©^- 

— f-/>f *- K 7 0 0 n mfiJIT) 

V*5»£ia4, ±fiftftfl»JI©««l*to^rt>» -1 

©St^SlCftSo ftfc, i&ft^ 5 0 0 n m^T, 1 
gftNA^O. 5 5»±©/hSftft**^-^S:fflV^fc 
1 t'-A^--/<-7^ K#tt©1tW(CfcV>T, 

[0 0 7 7] ;©P(S]I4, jji|6 3 0~68 0nra, N 

a=o. 6saa©*^s:fflv^, DVD»eom 50 
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iciav^Tt,|Rl1ST*fc5o r©ipft?t^5rfflv^ciS^ 

&-?-?mmumm^x\x nic, f^g*©®^ 

10nra»i2 5nm«Tit5. l»*-f*U0»£fcfc, 
* ©±lc^lt?>RWI 5 fcfc 9 btt£5$*e«$©*mi: 
•f Sri I- 4.9, i8*ft#.t/$*^7— v-i/'/Z&W 

£lc§|J¥;£A©fi£#*Wflt{t:©^ft<b1\ HHffl£ 
(6] (Ei^t'-^*S*fSl©SB:*|B]) ©££##£-?# 
zmw-mtx-t h £ b <clflDSSrfflv^5 L 

[0 0 7 8] «»©l*BfcSraaicKtt 
1*5 wt let 9, &ft*©h7:y*#t»r;frfi©fi&## 
Sr¥ffllef5ri:T% *»LTff*ft»k*ix5r fcft 
<, S^b1-5ri:©T#5ts5rJ£lf, iH£¥fttfta 

>t>TJS»g«*oRltl'^©tt!»S:fiii1 _ 5wi:-C, E 
gkllcfclt5M«^W>paic^5ri:AS^ofc 0 jR 

2«»H©fRe«sps:iS< Lxtmmvimtimztiz 

-#*<ft5, +ftfr*>, Eft«g* 5 *L<ffiTb-CL 
[0 0 7 9] *36«|lfcv^TlHS^^*©, »V^2 
ftSli SrHv3l.it.fc 9, E^ < 7 -BltBI*WP/S© 

ftn s e c~f:+n s e cl^l^T, ESl^Rltl 

©aiR*ffijt1-5rfcis-e#5fc©. WRicJ:9«S& 
±lcE^S«rfiT$*5ct«sftv\ ^ftj^nrv^ 

•5, S i O: , T a 2 Os , A 1 2 Oj , A l N, Si 

<ftv\ r©i?ie AtJlBHMfc^aftifcwfl!^** 
14, I^C^^ffilcJt^Tt, *38Wft8IJBTfflv^*t 

[0 0 8 0] R»ltfclt5Jki»tt» Sltl©W 
^•Srff < UTtl^T'tS^, RMl©J¥^i!l s 3 0 0 n 
mSrfix.5t, E^iaffi^i^t^Jf*^©^^ 

^«*Kftt», RiSiFifiiross^iacsas^^fcn* 

v\ R#tia*©^ftj» 5 *#<ft9, 
t>v^TI4E^l<0^*P!c^rB^^^-5J: 9l-ftoT, % 
&%^-9<rMfcimMZftZ>. ftfc»ttv^©i4, S 

14, KI?*|6l©]*%Wft^©aKlfl-©^!ii t, E® 

■Ci/^ft^ofc„ 
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[00 8 1] 4*5. *36W©x V*fctf ^2^K1T*CD 

SBSWfcaJfl+Sfc, ^CGeTe-Sbi Te, 
Bftltlt^-C-lSWiaJJbS. Wit), #?PJE& 

PS£X**£< LT\ *SS^-^»t5t©^s'^W»J* 
t »*a*olWI4 1 © fc 1 5 It, «*JWS3t**«-e 
£>9, i*o. WB*fioWt»*oTOft-e. fcfcfci 
TmiS»-e*a»i*RrfBT*)ofct)©*» J: 10 
!7 - t -eJlH t fftt*fllC £ 5 »4 # 5*» fe X 

£>5„ 

[0 0 8 2] £2&SI©*ffit L 

•CBdMSaJ^ttv^aSbv^, *©B£l41 x l 0 
" pj/ (mhi • K • n s e c) X&5. Li*Ltt& 

*T?tS. #SU^*«:t>fc&+ft*te**©#52ft 
littSt LXI4, ZnS, ZnO, TaS, XI4ft± 20 
SWA:*© 5 *>©'>4 < fc t>Hl£ 5 0 m o l %m± 9 
Omol %EiTt*. jSj£xi4#ft? 1 &ri 5 10 0 0 

[00 8 3] ±9Irft(fi(CI4L a, Ce, Nd, Y^© 

%±m<Dmtyoz 6 o m o 1 %u± 9 o m o 1 %&.rt 

trifi^R***a*tl\ fc5VM4, ZnS, ZnOt> 

l < it^±mmt^(omi$.(ommi 1 0 ~ 9 0 m 0 1 % 

XltftM&tf 1 0 0 0X,&.±<Dmmt£V>>tt®b LX 

It, Mg, Ca, Sr, Y, La, Ce, Ho, Er, 30 
Yb, Ti, Zr, Hf, V. Nb, Ta, Zn, A 

l, si, Ge, Pb3?©8<fc*j, Sifcfu mtm*?c 

a, Mg, L ilf©7 5 'fl:tlSrfflV^wt^T'f 5. ft 
fcZnOfcS^SflS-^fllSrfc UXI4. Y, La, C 

n m 4 9 )?V ^ t- ? *S^|6)©MS^*©+^^¥Wk 
2**Ji*&?>ftfrVVfc:©» 3 0nmElLTfcta. »4L< 
142 5nmfirFfct5. 5nm*im »2R»S» 

<4D#£L<4v\ »2ft||l4©ff*'tt» Eftu- 
•9-*-)t©!gfti!) s 6 0 0 ~ 7 0 0 nmXI41 5 nm~2 5 
nmiifSK. $ft^350~6 00nmXI45~2 
Onmi«jf*L<. £9£r4L<»4l45~l 5nmtfc 

So 

[0084] #3&93l-fc^X{4, ^ftKiSSMS^XS 
0 0nmaT©^^RWl5tfflV^T, WifttoWMh 
*S-ffiii1-5©* 5! WpmT-fcS. -jKfcttfcB&OfRfc** 

v>5©^#a-c*>5o o nm^mtommx-a^ 50 
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#S455Hfc45. 

[00 8 5] *8Wli*JV^Tft»4«H4S:*i-*iSfte» 
*©R»lSra)E1-Sfc>t>t» RWl©fRe*$l4iSft 
ffl^l-aritRrtl-cfcS^ *©$££©&§£fltJ5l 
m.m%LXmi>Z>ZkfrX'ZZ, 4*K©J:5t 

m^fRt) t < tt«ae*sr±t lx^soth-^x 

$>5„ S»Bt©«j5figil4*©R)¥^ffl!e«*©iiia-ea 
*fcSiifctttt<»ll"T*f. ft«ft*iffiMt3M4 
«$©4Mri£Xiil£X# > J I S K 7 194IC4 

t©S-Hill1-54t) , bl45iJi^flSffi^offStt©g^T 

fflSfei^^ 2 0 n Q • m&.± 1 5 0 n Q • mtXTXh 
9, 4"9&£L<I42 0 n Q •m^il OOnQ • 
TC*5. {*«J£ta*2 0 n Q • m$W©tt*rf4fflEtt 

mx'\tmmtm<^\ 1 5 0 n q • m 4 

#*Wte>©tMflcJ:Jili, r©J:5 4JS«2»»tt*tt 
fSr-CB8NSSt*©*Tif X t , +#4JWRa*li8e>ft 

/i^ofc. mx\$mmmtz 9 

L*9fc*i:#x.ibH5o r©4 5 4J?SlXl4^ 
■lfc*W#jM»!>, 4flsHS<>Ji;t5fcfcKii=»* h©« 

y§<4oXL£?. #*L<I4, K)¥3 0 0nniaT 

54, ^6^^«jgfilWil s -^^fflv^5 0 0. so/ami 

[0 0 8 6] **WtaLfctmi4» aT©fc*S9-e*> 
5. Si5r0. 3M%^±0. 814%^ 

T, Mg$r0. 3HMil. 2aft%^T^W1-5 
Al-Mg-S i *fc, AllCTa, T 

i, Co, Cr, Si, Sc, Hf , Pd, P t, M 
g, Zr, Mo, XI4Mn£0. 2 JjjH=-%!Jl± 2 Jg?% 
WT^tfAl^l4, »aiP5c*»*CJt«LTflcafflR 

A l ^AlwM LXI4, SsAPffi#)tt 0 . 2 IS^-%*ISX 
14, iJUKfettCti:*^ BtB^ttttWTfcS 

ti-5±SB«Sl4tc^LXI4, Ta£0. 5JS^%» 
_h, 0. 8^%E)lTti-5A l Ta^M, IBAtt, 

Siae#*©t'<x^/<7vxg<sist5s 

WSiLXa4LV\, Ta©S^f*>0. 5^ 
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TVotomax-mA i a i -Mg - s i ^uut^r, 

X A y * y V m<»rfm I/- h # 3 ~ 4 ft IT -7 7*1- 5 t 
^?»5t±ff*L^«i*i s #bH5. ±EAl£&£K 
ltHiLTfflV^l&3\ #*LHRJ?ttl 5 0nmgl± 
3 0 0 n mWTT'fcS. 1 5 0 n m*)f TiJ$A 1 "Ct 
J*$$*li*+#-Cfc5. 300nm£j@;t3k SR*S 

[0 0 8 7] $P>|C % AglCTi, V, Ta, Nb, 
W, Co, Cr, Si, Ge. Sn, Sc, Hf, P 
d, Rh, Au, Pt, Mg, Zr, Mo, X(iMn£ 
0. 2B*%»±5W : ?-%£rF#tfAg&&fca*L 

ttTk Mg#fftU\ ±BAgAA*rEJHJIfcL-C 
ffll^5t§3\ £r£U>KJ¥li4 0nmRLl 5 0nm£l 
TT-*>5„ 4 0 n m%ffiX'\mA g T?<b#C$$|j|li*+ 
#"C*>5. 1 50nmfc«*5fc» *&#*¥#fo.fc»>S 

©«HBW4¥fflttfcS<45. 
[008 8] *»W#fett±E. A 1 ^©ftADxSf, A 
g^©*i|]5G*tt, t©WPS*««KJt«UT, ft® 

*OT*l**tr«i!+Srfctt. t 5 ^ 

fcTf*m**0*«lfiaM»*1»6fciWc*W-e*5. 4 

n-t7.3-^yA<r>®mn£m±i x 1 o" Pa^Tii- 

5rt#34U\, Sfc, 10 s Pa iOS^PJSXS 
S-C*fi)clgt54P>, ^u-r-fcl nm/Wl, ff* 

[008 9] fcSVMi, glW4ftA07C*Sr 1 i 
9 # < ttsWiStt. J&R b * 1 0 n m/WMi i t 40 

Ttttt^TOMMRAfrffirtRCc: i ^S* U\ $R 
ftftttT««*i tt«IB8«Kllift«ift tlWSra»i1-» 

^■t*»5. 0iJx.tf. A l CT a «r 2®* %g£fiALfc 
^X/<:y;?#X (Ar, Ne, Xe§) KtftfpfS., 
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±E©£3K, *&$*£^4<t3©^a£U^\ 
-*"C\ Ai-^Ag ©ffc&JSliifh&ti^ft t o .y ^141- 

[0 0 9 0] 3e>45fcl!ftfc9iE!{i8tt*:x.Sfc*fc 
R»lSr#lft-f5ii<>ta-C*)5. r©i#. '>4 
< it> 1 Itt£R»IRJP©5 0%E*±©IWfrW1-5 

te©l#s»*tt*»«li©e*tt. »tn ><?&©& 

f * <> i«f\e«*fc <£ tftefttWfifc* T-i) 5 A g tt S £ 

v\ ±»««ti©IB]lcffiBJii LTA 1 £±l£#i1- 

■5£&g£l nmJJLkl OOnmWT^ItSrit*^ 

T?*>5. JP£«r5nm£U:i1-Jitf. l^Jftfttffigi 4 
bT^-fc3BfiKSii^tv\ A 1 &&i LXfiffia!i:|Sl 
fillC^lttf, Ta. Ti, Co, Cr, Si, Sc, H 
f, Pd, Pt, Mg, Zr, Mo, 3U4Mn£0. 2 
Jf^%W±2^%WT^tfA 1 &&#mibtli>. # 
ffil©)f Sttl nm^T'tt&l^^+ftT', 10 
0nmSrai5ittiRaJl*a J *ttli45. #ffilcoffiffl 
li, #l-SWl^AgX(iAg-g-^ro4l^l-Wg)T-fc 

5. 4*4 Agri**weff*Lv^t$n5«ft* 
^^tf»llli:©^tt^<t l !). tt«WSMfcfc.fc5eft*r 
erL^1-V^bT'fc5„ 

[0 0 9 1] *bfcAg^4R»liAI^#Bl*r 
fflV^*^. AgiAlttMSIKUtl* 
^■frT*fe5©T\ Al»lnmJ:«)f< 1 iMkt 

TffjfifiWkiSrRJts-i^^o-tpffiu^ mm. 

i4t), **©agT*fo5, fli»-c»l»tt©ifi5v^«Ji 
iLT©tltg/Jsa4t>ix5©T?ff*t<4v\ RW1© 

^t>*T0fa©iW-e0fa©af»fitn:**r#5fc*iwt 

-f y hSig=x k W^TH:JSEft:©«(tf»tfcSr±#S 
■&55HK 1 b45. lot, ^Al^MAg©»Ki± 

Ea^j£*-t©t©©»iisr#iftUTffa©»a^fi 

li, ^W©lll3^ M4lt&q1-5t>©©, fi^©^^ 
^HlMoT»M^J5i^4«*)5. RJtJBS:a»© 
ARR*»e>45#*Slt«iU. ±fil(?^4 0nmtl± 
3 0OnmKTtU #15JW1©)?* ©5 0%W±*s 
fta^tt* 2 0 n a • mKi I 5 0 n Q • mWT©&JR 
MM (#lT*fcoTt^V^) it5©^»4U\ £ 
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[0 0 9 2) i9J;ll4, **W«Efl£S:«*tS!DVDlca 

-/U—Y-X-m^^htli. DPD (Differential P 
hase Detection) jfci:l¥l4*l5 y^y^f- tf'&a* 10 

Crf4ft^ {m&%z$m>£m) 

£Di/ti4, i 4Tv-^coh- 7 7'©m^gi,» iff 
«. rtjt*±, *E&$ (£&ttffi) ©*rtT?©Rit* 

±CEftf|omiC^tEiao. 5 6Un?*ft 20 

[0 0 9 31 ftattfc4H»jfcfci3tt5R»* 
IWfrgfflSr^Lfc,, #U*-#^-hSfi±lc. (Z 
n S) w (S i O2 ) 20 (SliJIh G eo.os S bora T e 
126 E^ls (ZnS). (S i O2 ) 2. {£11, A 1 
Tao.™ SWi$r^ltfct©i Lfc„ #1©H 
$Wli2?«it£ffl^-O^.5 0 !&fi6 5 OnmlCfclt-5# 

ttmmmvrm*. ±t©&hji.42. 12-0. 0 

1. KHSttl. 7-5. 3i,£«l41. 56, IS® 30 

2. 6 i . «ffl»{k»©8fitt«^ 2 . 3-4. liffc 
ft, 18nm, 2 0nm, 200nmT-ftLfc, I 
$ < . ft®X'hZ> I „ , +ttt>fc**«»©RIMMC 

»<»#■*-$. Lfc^o-c, &g B mmmiwm 

[0 0 9 4] 07©H-g0i]-m, £i&SJlfr> ffitfr* 

n = 2. 120 (ZnS) « (S i Oi ) xltLfc. 40 
r©£2\ 8Sl©«/Mld. ltmW-5 0~7 0 nm, ® 
2<D«/Mld. IJIg)P2 0 0~2 2 0nm|C*5. 

S^KSliHtt. d, . d> 1:2. 

= 1. 8~2. 3S^T'fet). d, I46 0~80nmg 

Si«aJBoJBJf*n*si. 8*9t>/h$v* 
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TU 0. 55Nlfci5t*0-Cfir*L<4V\ a»K. 2. 

3 B± i 1" 5 1 . ffi/h£©RtWf6 <ft9i"#20% 
lcft5©f$J*L<ftv\ 

[009 5] *^WI^5BH^I©«$aHT-tt, B 7 

illllftMRVttl 5 Onm^Tl-ii'^©;* 5 !!* 

Z&mmmtM* l 5 nm/g>Tfct), ^©fiKKl- 1 0 

fc, KW^»©fr^fil^i[L</ l £5©T*4S±'b*f*L 
<ftv\ W*>, H 7 J: 5. Rat*l4drS© 

t, ^2©«/hfid 2 ffiff-et>isftc*rrt*lbi-5. 
[0 0 9 6] -a, aijg±©RJP#*tt, Itlid. ic 
JttT±2~3%^-tt©l8St?fc5„ ftoT, d. 

>IJ t'K)¥©ti)^ A d l±/h £ < * 9 , x-f^^B 
ft fc 6 V Mir -Y * 9 m ©R$t* X «) «r WimU ffl* 5 ©T't 
«-<?*>$. t£oT, :/©*'<? 

/JHtd. iS«©RSSr«ffl+5©isa*Ll\ -*T\ 
»VM»«lfm«L*- /<-?>f h^F©«««S©» 

|E»ll± % 10 0t/»egT'fc5^5 0 0~6 0 0 , C 
W±t45 0 rofcfttttl»fSr5 0ninei±i:-f5O 
A50tLV\ 5 0nm5|c«im IBftSrHUiSI-fclSS 

k>. #lcS^ 5 ^y*-^-h4i:*©^3itt7'7^ 

[0 0 9 7] ftlC, *ji^tfif*ffl^5!-»4LV^E 

±«©C»iC#K, -v-7*tiS$nfctf^?rl^©E 
®-r-7ftlcJ;t)E®t5lCibfc'9, Cft-r-^fflt 

WU -o©E»^-^©^WW*S$SrnTi:Lfct 

* (TliSP^ny^JSW, ntt2»±©»») . E& 
•7-^©S#p B TOft$nT$r. 

[0 0 9 8] 

[Ifcl 3] n. T. o. T. 13, T, az /J, T, 

• • •> a, T, T, • • ■> o. T, 3- T, n 

2 T 

[009 9] (fcfc* ml±/N/U^5>Si|icT*m= n - 
k, ktt0gkg245»ftfc + 5. Sfc, £. (ai 
+ 0i ) + 77. +1= =niU 7), 14 j>, ^0 42)^ 

T)Z 14 77 2 S0 45l6». 0^7). +7)2 ^2. 0 
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0. (l^i^m) |ip\ >0/i5itiU Eai < 
0. 5ni1-5 0 a, =0. 1-1. 5, 3. =0. 3 
~1. 0, 0. =0~1. 5£U ai = 0. 1~0. 
8 (2^i^m) i + 413. 3£ i gmftS i £13 
V^T a, +/?,-, =0. 5-1. 5 ©iBEIdfe 9 , tf> 
o % i tife-f-St-f-S. ) ©HK#fflU a, T 
(l^iSm) ©«FWrtlc*5V^H:lEftl*«iBS*5 
KfeSPw^Pe 4 5 Eft/'' 7- P w ©Eftft&rfft 
L, 0i T (lgi^m) ©B^rtKiS^TIi, 0<P 10 
b^O. 2Pe (fcfc'U 0. TlCjoV^TIi, 0<Pb 
gPet/iOH) ft5/W7*A?7-Pb©Eft#£ 

[0 10 0] ±a©jBJ#lc*IEft*ife«:»*ffl^Swi: 
■C, Eftl©ff«HB*©fc3»flEfcH*fc*l#PU '>ft 
<H3m/sH8ra/s, $61-11, Eft&ft©^ 
^lefcij lm/sHl 5m/s©j£V>iiaai5ffl^fc 

PEfti5 s ' 5 J1BJ:ft!>, l o o 0(siW±ro^iiL^-/<- 

h#afifcT*£, !i?B*^a»T01 0%*?i£© 20 

*SSEW8ft&£S1"5fc»Ktt» SS3 5 0-6 8 0 
nmOl/- Mn&NAflSO. 5 5Rh 
0. 9WT©3*»i'>'X4:aUTlBftltft*$-&-C» 

10101] lOSSKll N Air 0 . 5 5£Ui0. 
6 5WTt1--5o NA#0. 6 5 fttt©fi 

DVDfti\ 0. 6mmSS©)?$c0S«5:^LT** 30 
3tf-ASrA»$*5*a-Kli, NAI10. 6 5Sft** 
±Ri45. t LT. B8t*i"J:5l^ '>4<i:'b3 

^Eft^^-v^^lf 5 it^J 5. 0 8lc 
te^T, fcgEft^Vu*a. T©S!#i{£g, §c&*7/< 

ft®, -Set 6£Sliftv\ O^m + t> 2 

£2. otftSttHlTe, 5feStm T£ft#, ftft£ 

v-^^iaStT, rji T-^r,! T©£$£ISSSg 40 
[0 1 0 2] sfclMi, 0. ©^Srv-^nTICfSCT 

t>*6. §&©0. =0i:LTtJ;v\ 0Ux.fi, efm 

3ESHCtJV>T3T~l 1 T©-7-:?©?*>l 1 Tv- 
XllEFM7'7X^p|CioV^T3T-l 4TOv- 

■^-f^©-?, *&©0. £fi< LT&^Pp'i&Aftlc-f 
5©7)*&V\, 3T-*—**f©fiV v *-*©*&fc. 

lie. SrS<t5©iUV\ *QM£|Btt0. 5?Ig"C 50 
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£>5„ v^^5DVDgg©l|SEft&K£igx.5£ ?ft 
dMEftT-fcfttf, &TUt>*0J:5fc!HW*U: 

< Tfe+#4!Eftf§#fnK##t>*i5o 

[0 10 3] * fc, 77.^7- Pb ©*£$£&* 
^-^»^3iiJ®T't5„ 123 9^. 2o© 
Eft^*£r$JtLfcl£©EftJf ©fc5 1 £©®S©B# 

^•frft^bEft-'-^P 1, *7/^*, EI^/WP 
2 fcSfcftKilt Lfc}§£©, Eft'^* P l frHMt L 
tcimX-<D&m<kX-h6, (a) !4Pb = PetLfc 
(b) liPb^O i: LtzM&Xhh* H9 (b) 
Til, *7^/w*Era©^7*/<7-Pb#l3:i:A/if 
0©fc£, TL' BBWiiD+^ftv^S'eTtfO, 
o, i£<p©&iPSi£t>*#v\ ftoT, ^f B «v-^ii 

Eft^/^p lmwicflfnu ^©t©^-7/^7B$ 

©*JftlCj:o-C»SjcSn5. 0 9 (a) T*li, * 

7^VW^EKTt)?g4^!7-Pe^lt$n'5fc*, 1 
#B©Eft'Vl^P 1 Kltm©^iPjiS/!i s a< v *7/< 

mifi^lCgSt), Sblc:, ^©Eft^A-* P 2 let 9 

[0 104] *H^©^lC^LT, H9 (b) |C^ 

©ISfifc&HMlU &#ft#B B B ft^-? Srft5J:-ca5 
ftriffoS. fttfftfe, *3Mfc©Eftfli, K£ 
il7©i*?a^r-©^±^ 4&B H B fciI££*-t-fc*!>, Eft 

s^asKfiSfcstA/iriy*?**^ (b) ©707 

T-<»ZbZ>ZbX\ nft&tt.i>WMX'Z htn^ti 

t?4 < , m.*)mw%£&& ^ t * 9 5 a 

©^5E6t,x*fc5i , {>#x.? 5 n5o lot, 

[0105] GeTe-Sb. Te. 

-g-4-Cli, 09 (a) , (b) l>f Jl©fi^7n7Tl' 
^T-t^ B B B K^-^^7'n-fe7|C^^ftl,N (> 

< <ommx'i> s aatii^rai^toflMifewkfcwt 

a»f>T?*>5. fo^V^li, dWtm-Ctt, Jt«»T c Kifi 
V ^ fift«-C©»*»4rt t T m IdifiV »m& «T-©iBfiJ« 

lfc«W(£ii©S^ B B B ^ig§5i:t#X^n5. GeT 
e-Sb 2 Te, Pb<PettT*7^/W^Sr 

fflv^-ca^^wvsrflj^ji-sa^tfcs^ Pb/p 

e^0. 2t-fit, 7 cffl§X<0&§i\t1)mU%tvt 
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m\c&zm®Mmx-\t. t c ica^jtistwtsfi-e© 
&&mmkhm*t£^tnz.t>ixz><ox'. Pb/p 

e^O. 2 i1-5©#$?£ U\ fcSVMli^^WlC 
I4> O^PbSl. 5 (mW) t L"C. hy-ydrV^f- 
-tf"#££-r5|I<9^Pb£fflV\ T-#2)fclt«.^i: 

ft 5 J: plc^-7/^^9Wlwfflv>fc^ > 
[0 10 6] m8(O^^^WWmz.i6^X . ft 

jfesroeft^A^a. T^tttflm/^oi Ti>9fi io 

©|CL. *ft»RtJ ! *«*©d-7/'«/l'^«P 

ri\ ftv-^tSv-^©!|#tt/<7y^^®5±T'ftt) 
W$)T'fc5„ ft5t»©^^a. TI4, *S»a*!» s 4:v^ 
fc*. ffawfcftC^^ft^BSrSi-S. fc5VM4. ft 
ft3g©/</i*©fEfi^7-£. '&&<r>'<fr* t. US*tc 

[0 10 7] *fc, ^^©9I9tfitSr^oy^HJMT 

*ife£;0l Olc^t. (a) ©7-?fflf-??;E 
fiktSBO^^^^W^fetLT (b) |Cm=n-lW 
»3\ (c) lCm=n-2ro^5r^t„ ftfc (b) . 

(c) ■CttH*r«»lci-5fc»KT«:**L-CV^5. P 
■flit, o i (2Z\Z m )RVQ i (2^iS m - 

1) 14 i [CXb-f-fetU a. Soi . ai +0m 
= 1. 0 (3^ i gm) fcLT. a, (2^i^m) © 

fc, PbSr»43fe^l7-Pr tPCJc1-5rtt, BIS 
«rttffifl:1-5ttt*»^*>5. a i Tfc'ltSr 30 

if^u* J; ►> ^ !7 - 1 L X h X V. Z<DZ.o t£/<r\>x 
l±. Hi il^ti5 4 3Soy-h*4@Bt*nb 

[ o i o 8 ] a 1 1 \r&mmmmtt 

4*fe©-«©ttWH-e*>5. (a) tt?aytit%^ 
(b) lir-^m^T-fot), Bft^^a^HBfoa 
a©y-h«4®K*»P>*±i-5^-hft#- (c) Ga 40 
tel. (d) Gate2, (e) Gate3fW, 
Ztl f, 3«©y- hffi^©ff»Ift£ft:#>Tfc< r t 
T*. *3SWO/^X»W*ftasadtt?#5. Ga t e 1 
[4fE»'</l'*3§£Effiai TW^£. Gate 2 14&^ 
/</i* 0i T (2^ilm) $rBr£flft*&i*-fr5*''< 

rrXvvVX*g ai I42g i ^mlCfc 
^T-£fga. Gate 3H*7/^U^?g4E 

fflfli T£3§£1-So Ga te3My (U^/^) © 
Ml4PbS:3g£L. *7©ra (U^t-E) l4Pe£r?g£ 
-t5 0 oi ViLht&VXDfj 5 y^i/^/uxil©^?: 50 
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kfrX'ZZ. Ga t e 3tGa t e 1 <D±h±.& 9 I4P 
JBS-erSO^ftVS Gatel, Gate 2 14^*1 -Ol 
Pw$r3§£$-£5#. G a t e 1 , 2 #;$">©£ f 14 G 
a t e 3ICffi5fc-f 5„ Gatel ©affi^fKT. t 
a, . Ga t e 2©a22l$PiS] (T, +T 2 ) ta. £ft 
5£-fill4\ 01 0©* Vyrit-imfeVZb. 
[0 10 9] lit, T> Sri TEl±fc1"iU4\ Hi 0 
(b) ©m=n-l©«-a-©/^^i:'i l 9, 1 TlUffik 
LTt^^©t5r-i@^f5*l4\ 010 (c) ©m 
= n-2©4§£©/^*i:fr5„ r©t#, a, T&tf 

t£. m=n-i ©$£.£•}*< +5 rfc-e, 

S2Hfl«i:LT\ S4»i8DVDi:H*£Jl±OEft«iS 
■C» '><£< fct>S4l*fcttS*«BDVDfclBMf©flr* 

[0 110] tftfc*>. )fc6#3 5 0~6 8 0 nm©ft 
Sr. HD&NA#0. 5 5-0. 9(0%m^y^ML 
■CE»liC«3ft$*. T-*©!Efiff££fT?ftfE®;>r 
feX'fcoT. m=n-lXI4m=n-2. OSPbS 
1. 5 (mW) . Pe/Pwl40. 3J&1±0. 6^Tt 

a, =0. 3~1. 5> 
a, S«i =0. 2~0. 8 (2^i ^m) . 
a, =1. 0 (3^ i gm) . 

|J. = 0~ 1 . 5 

[0 111] Pe/Pw©jtSr-^lc«ori:l4. /^!7 

t #Ktt«*/<!7-t*# < LT^*W^©fflSrJ£tf 
5fc»T'3j5, Pe/Pw^O. 3*^-CI4. ^(CPe 

^fc. P e #a*-ee-A«pfc-e©IWftRfc$:«#* 

E»ilcRB.W$ii5^^^^-ft/4 5 *#<'i^t#*. Ift 

[0 112] £T. *38^l^*p5ffl^©E®II4. a 

ai <0. 5ntU k^/h^VMi^ (Zoi ) /ni 
®'PZitZ>~ktfS*^\ k = 0XI4k = 

l-C'14 (Eai ) <0. 4n. k = 2T*t4 (Soi ) < 
0. SnktZtoffi&tLW »4L<tt, Z0>£it£ 
%M'<;i>xftW%& : $:im3 m/ s El±T©*-^-7 
-Y h(C®ffl1-5fcfelC|4. *^BJIE«lGe. (Sb, 
Te,-, ) - ICfcVT. #(Cy SrO. 7 2£1±. Hii 
rm/s«±t'Ot- /<-7^r MdttySrO. 7 4»± 
tt5. Sb/Tetb£2. 5 7J£1±. J:?) 

^*L<I42. 8 5W±©Sb U s'^t+S. 
[0 1 13] *^T*I4. Eftl*lfi£Srr©J;9lCSb 



(23) 

43 

1^8-2264 Sbu Tec, ififg 

»fiEtC A g fttf I n Sr^-W-C 1 0 Lfc A 

g I n S bT eEHU|?)5E«£tVt^8„ Lfl»U Z© 
Ag I n SbTe|E»lT*Sb/Telt?r2. 57£A± 

ttKHHtffcofc. £17. £*«t:ffl^TJfc«IM!1- 

ft*nTro^-^SrEft+5C, »a2m/s~5m/ 10 
s»<If:*)^T 1 Sft6 3 0"-6 8 0n mi NA = 
0. 6roft^*fflV*T, Eft*A'X&n-lfl£#ffl 
LTE®1-8«^^#x8o *BWBftH©-0iJi:L 
T N Agoos Ge».os Sb»» Te«.a (Sb/Te^ 
2 . 9 1) £fflV\ ±EA g I n S b T e K^l©-^ 
i: LT, A g OK I no os Sboo Tew (Sb/T 
e±?2. 33) £JuV8„ 

[0114] *|6Wfi^roE»i t±EA g I n S b T 

eCMt). #¥£*tt,a.fRi:-c*sfcit>. PlCJfflS 

Lfc#oTflWfcH*©0*J**affl-C#5. glffli 
IKJ¥£ lOOnra, ffiglt2 0n m> i?2f£!Ii£ 
20nm, KW1&2 0 0 nmi: U Hl*ixfc0i = 

0. (lSign-1) , Pw=l 0-1 4 (m 
W) % Pe/Pw=0. 5, Pb = 0£-f5„ -©£ 

1. |{$OAg>is I no. os Sbo.63 Ten 

14, a, =0. 8-1. 2. a. =0. 4-0. 6 (2 
£i£n-l) i!jfJLl\ =1. 0, a 

i (2^i^n-l)=0. 5, 0. =0. 5iLfc$ 
£\ So. linlCibfO. 5nfc45. 30 

[0 1 1 5] — $$Bjl©Ago.os Ge>« Sb.n 
Te.. a fEftlT'li, a, =0. 3-0. 5, a, = 
0. 2-0. 4 (2^iSn-l) ##*U*SB£fc 
8 0 iOftfttttllo. =0. 6, a, (2^ign- 

1) =0. 3 5tt8rt^^#8. r©#g\ n = 3 
©B#, £a; i?0. 32nfi^ n = 4£JLh-?l4, £ 
ai *0. 33n~0. 34ni^5. C.;|xt41-&fc> 

Zoi <0. 4nt/h^<t8ri:^T*#8ii:5rSL 40 
T^8. 

[0 116] ^©rilci'K ETF©3**#*e>*i5. 
(l ) i«/^-iE&lcJ;8K#<s^D 0 pK©^b^{£^T' 

< ft 9 tgXK&Mfc w t> 6 r t (cjgB 
LT^8. ^©fcJWn^fl^if < iloT^ISv-^ 
©S«&JMba*4i:;fc0, iILt-/<-7^ M$©£te 

iD¥ffiJPii:Miliit: tic ±19, iS^7-ie«»# so 
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■Ct, ©»* 
8. 

(2) BEL*- /<-7>f ^lUoltS&l©!!^- 

i?m®x'$ s tt£uB&tt*$*-c# 8. sii©^ 

tf-fc-AT^r^W^'kgBft©, 

eub©*v-?ii£, iig©iE®x*/^-!ist©#i& 

(2a> ) /n«r*'>$#8a*#*Sv\ SEot, JR 
^y-i?Sr§lj-^tV>5iD/s£ilT©iSi^lT"(), lift 

^©jS**Sr«*t 8 r i 8» 
[0 117] c©J;5l-«L^--/<-7 

-s<-74 Y®&*WfcX'% 8., SfelC. £&Bfr. G 
e, (Sb, Te,-, ) ,-. it 8$^ 

(0. 0 4 5^x^0. 0 7 5, 0. 7 4^y<0. 

8) fcU *aftlc(£:i:TEft'^^^il*ife*^raE4 

1"8 rfc-C, 3m/s~8m/sSr$tH£«H©ISUi* 

ftfW&lCio^T, m=n-k©kl4-£fc U 

-7 A M$©«fctftiiM£VMIi?, Pb/PeXlla, © 

v*-ffta»**Hfci*>S*8. !E»$&l££-£ 
lc^ofc»tiiftiiSlC(r>i:T^oy^JlWSr^H1-8r 
Pw, Pe5r*n^*lxc»^jiST-fta{c^o±9 

[0 118] $T, *»Weii3e>.^ DVD©#*ff 

0. 35~0. 4 5 /imi:1-8^fe^8EFM7'7^t 

m^mm-timmm^. dvd©s* 

ff£$j£Sl4 3. 4 9m/sT*$>8, tftfr*>, 
600~680nm©tt, $In$CNA#0. 55~ 
0. 6 5©*t^uyX^lL, S«4r^LTlE^ilc* 
*M-7-^ft5r0. 3 5-0. 4 5nm©ffiffl 
tLT, T-^©E»S45rff53tEfii*feT*feoT. 
n (4 1 — 1 4 ©8$ci: L, m = n-ltU Pbl40=s 

Pb^l. 5 (mW) ©ttBBtfisaicib-r-stu 

Pe/Pwl40. 4-0. 6<D$fflXitikM&\Z!&CX$. 
<kLoZ>h<»tL. (i) Bft»aS3~4m/s©tt 

a. =0. 3 — 0. 8, 

a. ^o. =0. 2-0. 4T'fooT i ICit>-f-S 

(2^ i ^m) , 
a> +3. SI. 0, 
m +/3i-, =1. 0 (3Si^m) , 
(3. =0. 3-1. 5tU a. T (l^i^m) ©B# 
IBrtlc:t>v^rH:Eft/<!7-Pw. ©JEft3t*:fiMtb, 

(i i) E»&ii&6~8m/s©$MK:t3V>TI4, S 
*^D-7^Ji«?rTo/2tL. 
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a' , =0. 3~0. 8, 

a' . £a' i =0. 3-0. 5T'fooT i iCfcfe-f- 
& (2S i Sm) . 

a' . + p" <-, =1. 0 (3S i Sm) , 
0' . =0~1. OiU a, T (IS i Sm) ©B$ffl 
rtlcioV^TIite^^-Pw, ©!£S3fc&RBtH"5 £: L 
a' i >a, (2Si^m) X'hV , 0. 8S 
Pw, /Pw 2 SI. 2T'&5>}t!2fi*i£T'fc5„ £3§ 
B^bW^I-ini^ 01 0©/^*#f)]*ffi£ffl^ 
■SPS^Tii, r©K5ET*&l-&#ft-^^tb*i;fc <) 10 
[0 119| SfelCa. + 0, =1. ot-fti 

14. /</^iSlCl1-534fi^77 t -^l4a. . ai . 0 

v\, ftfc. nirL-Ci^bi 4ST*ro1"'<TWS^?ri: 
5&gl4ft<. EFM79**lTCtt. 3a»5>ll* 
"C. Stfl 4£ri:5. (1, 7) RLL-NRZI (Ru 
n Length Limited-Non Return To Zero Inverted) 

»$(0^/i5J:5l-K£*ix5. fc*s, *38Wtt. ± 20 
f£©4 o ft. L*#e>WHMS£li£ 

f£&£:iT2 2f& (constant linear velocity, CLV* 

^Srfr:?*^ (constant angular velocity . CAVj 
S) lc*j-LTt*«f)X-fc5„ *>5^f4. 

-'<-74 YZ'ilO ZCLV (Zone d CLV) ^it 
\ZMLXhH%lXhZ>o ±T 8 6m 
m. 9 0 mm (i/V V/PC DIM X) . 12 0mm (C 
D1MX) . fcSVSll 3 OmmOi^Ci**)^ IB 30 
ft!l$l4¥&2 0~2 5mm^bft^6 5mmiS< \CR 

&. r©i*rt«-Hi©iiafl[ai4**3ffins<45. 

[0 12 0] ^S©"7-^ftE®:l-fc^T 
»lll±. $i§JtT'l. 5flffS«©ttB-CifcS. 

limn. Efti©ftaHfiti±a<<es©-c?*ii«^- 

5©-C. »8fifcL*1-<4!>. 40 
JFM£ftK<v\ roiai)i*#ftl-5fc*iw, fWOT- 

< ft$ 4 5 r t 5« S>5vM4. 

tJf* **©m*l4. «£T*l4ftv\, 
[0121]-*. *BW©«»fc*E»#S©ltetf 

Wilf 1 0m/s£lTT*fc*l.«4\ CAV^ZCLV 50 



*Slct5V>-Ct. ftff4Bft*^riBTf*)*. *S89]4\ 

xftm&zmwz-xm^zkmti^o 

[0 12 2] tft*>*K M£oSEftffl*S:Wt5*^tt 

2 ~ 4 m/ s t ft 0 EHfS$ftfl-Ji "?©$ 
jgfid 5 6 ~ 1 0 m/ s t ft?) 4 5 fcSJKfrfcEHES*. 

WEftSWHt^fc iot e> > a» b ft 

5£fc£SJ:5l££**»5'*»fflTfr£<k3*S. r© 

y-y^brtJiy-X-l^^oT. Pb/PeJtfit;/ 
Xttai ( i 111 i Sm©'>ft< H-o) Sr^pl- 

ftSro^KCrt^T't 5. ftfc. a, (ililSiS 

mc>i<H-o) fctt. ^Jx 

tfa,, at . • • • , a. ©■t , T'a 2 ©^-^ift'>$-fr 

fc#-e#-ca*U*. *©»fc. EftffittSr^^lRlK. 
p fi © LT . £ V r i K * n y * JS JB 

[0 12 3] *»Wt?tt. EftflWjt^^fcioT pfi 

©y-yi^«$n. *rtH«srffi/-v. ft^fin 

>.,. . **«2ftS:<v.>-, . */]^ii«Sr<v 

, >-. . mmta-ytmzT, . fiiv-^o^ 

Wfi^Srn.,. T. t-fSi. <v, >.,. /<v. > 
... 141. 2~3©®fflT?feoT. <v, >„. /<v 
. >.m 141. 5UTtti><omiL\>\ 

Httfcfctffel. 5fg^K^t?S>5„ 
[0 12 4] *LT. i^-'/-yrtTi4, to, . T, , 
a, . 0 f . Pe. Pb. &r/Pwl4-&T-fc'3. ft® 
v-^rotiaWft$n.i„ T, < v, >.„ 11 0. 5n 
mlJFT'fcO. T, < v, >... (41^q^pft5±T 
©ql^LTIilJ-^T'*) , 9. !>>0. 
m = n — 1 t>L< 14 m= n — 2 , 
a. =0. 3~1 . 5, 
a, § a, =0. 2~0. 8 (2Si^m) . 
oi +gn =1.0(3^1 Sm) . 
OgPbS 1. 5 (mW) , 
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3~ 

m=n- 2<DSI£-|ia 
4-0. 8ttZ>Zt 



0. 4gP e/PwgO. 6 
ttSo Z^X\ m=n- 1 ©I§£l4, a, =0. 

1. 5, a* =0. 2~0. 5 
, =0. 5~1. 5, a: =0 

[0 12 5] '<»x$mmt. uT<omm\m<>xm 

w, Pe/Pwtt, tti x 0, , 0. ll*riT-fotK ft 

, (i I42S i 2m0'>ft< tt-o) *¥f|K:tft'>£ 10 
•tirSo £V--sZkOai ©IMI40. lT|0j£t>L< 
lio. oiTa*tt5rt*s»*u\ rr-e, ftft 
m % /-yw&*tn» / ,9nm. Kttt-c, 1/10 

^ligT-foSo DVD-etti«a-e©«i|i^Dy^ii8ft 

^-^n^JSttft. ii»l4-«f'>4<T2 6 0MH 

[0 126J Sblc, «B«k««lw*5rt5Pw©ft*« 
5:Pw„ . ft/MtfcPwi. Pw„ / 

Pw.i. SI. 2tL t Pe = Pw=0. 4~0. 6, 

oSPbSi. 5 (mw) b1rZZk&X-%5. 
4ttf4\ 3ffig©/<7-©KJ£®B£K)re#5©-C% 

Pw, Pe/Pwit, Pb^-^iLT, '*jVX%Wj 

«v, >„ -<v, >.i. ) / (<v, 



[0 12 7] *36WK*JV^Ttt» BSWPU:*^? KO 

**W©*Eft*ttSr, ZCAV#£fc®fflLfcA&©0lJ 
lc#MS*U IftJifJfrfgp/ 

-ytU %qy~y (fcfc'U qlil^q^p©* 

ft) \zmz>m&b*, , W»5t*Sr<v 
, >.., »ft*Ha££<v, , ft/Jv»aSiSr< 
v, >.i. , Sfl^ay^fflfflSrT, , ft®-7-?©m 
fm&ZZn^ T, t1"5o ZCAV^itlCfc^T 
(4, eZ®mm i ft&-feX'hZ>£o\^ ftJSfc©/- 
>R^ffi-5S4f, !E^T-^©S5fl^Dy^T, Svh 
*<1-5wt^St?*>5. +fcfc*>» T, <v, > 

[0 12 8] 

[fti4] 



>«, +< v, >.i. ) < 1 0% 
(2) 



[0 12 9] SrKfc-f J: 5 fc'/- tft 
t>hs «v, >«, -<v, >.„ ) # (<v, > 

„, +<v, >.i, ) ©l 0%*jSifc3J:?liU !& 
q -/-y©tgi4, r. >.., ©± l 0%*?! 

©¥&&g*WF££*x5'b©i1-S. 4>9#*L< 
14. Kv, >«. -<v. >™ ) # (< v , >„, 
+ <v„>„„ ) ©5%*8S-C*>5„ y— VCD^Sti. IE 

i"IS l 9^f]T'/i<Tt4v\ 3 40 

3 0~4 0mmit6©E»^lCOV^TI4, ttfcl 0fi£l 

[0 13 0] *«W#e»©*W!-J:lxtf, 
0. 4^mSIft), (2) SCS:*fc*tf, Vy*<T>m&. 

«V, ~<V, >.i„ ) / «v, 



SmUfflU^T'fcofc,, #±2o©&fttt, 
J-SiU I>v^-C(4v-^(0!feSW*S. ^VM4^-v 

**tTy hfti: 14, h 7 y 9 leffiofc 1 h 
fofc»)©ft$T-fo5o DVDt©ff4Smtt^, i 1 ?* 
HIC#57c:«)tl4, £flSS£jI«v$:»3. 5m/s, 
SP^n-^^lSiTSri^S 8. 2 n s e c t Ltzk 
ft^fyHvT ©If) SrtilJ ± 1 f 5 © 

ftttt, TE (3) * 
[0 13 1] 
[ftl 5] 



[0 13 2] fcUfcSfetffcfcfcK ■*-4fc*>» «v 
, >„, -<v, >.,. ) ft (<v,>«, +<v, > 

¥^) i t i ^<r, >.,. ©±l%*«©^&fiS-C*5fF 



50 



, +<V, >.i„ ) <1% 

(3) 

mZhZbobtZ. rrofcfe, E^ffi^^2 0 0<@W 

[0 13 3] 
[ftl 6] 



(26) 
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T, <v, >,„ =vT 
[0 13 4] "Cfcf, T, <v, >... iJSlSqSpfc 

±bftv^&gEfi^T-£5fc*, CLV*S;T-tlf4 

^■"TtSirft*), CLVM©DVD7'1/- ^-tWS^ 
[0 13 5] £T, W±©i9ft&<4 : ro , fc>2:T\ DVD 10 

t mvmm mhnummt^xmrn-t 5, 

jfcg^6 0 0~6 8 0nmWft£, iP&NA^O. 5 
5-0. 6 5<0*HfcwyX&aU S^^tTE^l 
r-^ro|E^S4$-ff5l-fofc'J> ±EE 
^«I^O*rtjl^^2 0~2 5mm©®ffllCfoip, ft 
flW¥&5 5~6 0mm<7)®III.:fc'!), ft^J^fti]/- 
V©¥^iiiIg/$ ? 3-4 m/s f5q/-> (fc 
fc'U ql41 ^q^p©lS) ICfctt5^3fgSro), , 

WM£<v, >.~ ,ft*«3!lSSr<v 

, , ft/MI&&£<v, >d. .W^Vvytn 20 

t, n 14 1 ~ 1 4 WSRT-fc 0 , m=n-l <o 
, , PbXVPe/Pwli'/-y|C«tP>-f-^T?*>Ov 
T, < v, >,.. 141 5q5pft5£Ttf>q|.:*tLTIS 

[0 13 6] 

If 17] «v, >„. -<v, ) / « v, 

>„, + < v, >..» ) < 1 0% 

[0 1 3 71 SrUtfcU (i) ^l/-ylc4oV^TI4. 
a',=0. 3-0. 8, 30 
o'.Sa* , =0. 2-0. 4T*fcoT i l^i^-f-S 

(25 i 5m) , 
o'l + fl'iS 1. 0, 

a' , +0 1 w =1.0 (35 i 5m) b U (i 
i) ^p/-y{Cj3V>TI4, a' i =0. 3-0. 8, 
a' , ia' i =0. 3-0. 5X'fcoT i |C 4 fef- 
£ (2 5i5m) , a' , +3' w =1. 0 (2 5 i 
5m) tLfcit\ (i i i) feoV-vfcio^-Ctt, 
a' > 5a' i 5a' i (25i5m) b L, a 

' , ii, a', t a p , lte»&*t 5. 40 

[0138] ±EEftfi$£<0ftrtJl;$5^& 2 0 ~ 2 5 m 
m ro©ffllCfo>9, ft^as^S5 5~6 0mm©jgffl(C 

ES8®$©¥&Hl4iii-) 30~40mmi:4 
5, *LT, r-f^^lrftrtJl©^l*/-^lc:t5V^T.< 
v, >,„ =3~4m/s tf£iii0Ki^'M&X^ 
StfS. fSl/-V, ^ P -/-yicov^TI4±E*#lc 

4 9fB$l£fTV\ (25q5p-1^5^q 
-/-» ICO^Ttta' . 5a' i 5a" , (25 i 5 
m) i:L, a', 14, a', to' , tWfflWfilfc'tS. 
r©ij§£\ a' , ©ffi!40. lTt>U<!40. OlTg 50 
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(4) 

%-X-m%.TZ>ZbPmiL\<\ #*L<I4, o'.^o" 
i ^a' i (fcfcL, a\>a° i ) t"f5o 
[0139] $ blC, Pb, Pe/Pw, 3- , 0- 14 

✓-yfcife-f-e-efc!!. a, , a, ©*fcy-vfc: 

ifltflSSttftli, iSilS-Sm/sSrt^T;^— t 

»£L<I4, rjlbPe/Pw, Pb, P 
w, 0, , (a i, a' i ) , (a < , a < ) ©$( 

y r t fc K9-r 7*^ftii<7)/^u^^f i^ftsu 5 ^ 7 

-Sr^1-5rtr»-e#TJ:v\ r*if>l4. ®#, IE® 
®i£©ftftJiiffi t> L < ttftftJ5«£lt& LfcttttKfEft 
£ftS„ /^7*/<7-P b 7- P r bWICk 

/W7*/<7-Pbl4*>;iTE«Lfc 

(7*7» ft^-efcs. 

[0140] *vm±. ^ytr? ^Jtt<»4SI»tci 

&£mmz.zzk#x'Z, mviWE&i-zzt* 

[0141] ±IE©J: 54, /-yrfcCB«k/^» 
tM&.t:&9.Lt£itt>* Tj*?£m\Z-t>tciXW&* 
tT3^l4, ZCLV^rS; (Z o n e d CLV)T't. 

14, ^jiS-«T-Eft^ff5twirL, ftrtjsy-yfc 
tettSEfi^aSvi. tft^l'/-y|ifc(t5E»ii 

Sv., ©Jtv.,, /vi»^l. 2~2'C$) I 9, a, = 
0. 3-0. 6 (25i5m) Rlffi. =0-1. 5b 
L, i^jfaiCj;?)-fm, ai +3m (35i5m) , 
a, T, Pe/Pw, JWPb^-S'irL, i^ii^l-fS 
CTai (25 i 5m) 2W/XI40. ^^^-fr^r 

ilci'jE&^fif^o zclv^i4, E»ffi«^^m 
/- y \z%Wr z> r i (4 z c a v t r 
«-c*>5^ H-y->rt-eitcLv*-K, WhW& 
g.-feX'Tj * o mm* ft o . 

[oi4 2] *«WB«WSrftSrzcLV*a: 
ftF*iii-/-vtft^y-yirco^ii 

SSr-tix^ixVi. , V». i-fSirt, V«„ tV„, <0 
^4vh3< U WttfV.. /Vi. Sri. 2~2t-T5 
rtT', «ff-cD«iig)5#tt(DftffiSr6«1-?.„ *3B 
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Jfc««'>ftv^/-i'»fciH?M-5 z c l v#5tasajfl-e 

14, #'/-y-eo«a*V, i#y-VKl8»t5B»f' 
-^©Sip^Dj/^lWT, 14, T, <v, >„, £q 

[0 14 3] ^LT, #*/-yfc!3V»T. Saft^ilfc 
Eft/^x^Sl^ftSrfflV^. -fftfc*). a, =0. 3 
~0. 5 (2 2 i Sm) &1>*0. =0-1. 5 t U iH 
IStCifc-fm, a, (31 iSm) , a 

■ T, Pe/Pw» JlVPbfr-SfcU «**KI6C 10 
Ten Rtf/XUH. fr£fc$#5rtlcJ:»>1Eft$rfr 
5. tLhi&^fc, CLVM« ZCAVM, -&IM4Z 
CLV^lcfc^T, *-/<-7>f hflf»lSiS(l:ec 

Hillci^-f-SEtLT, /^^*4lElKS:Mffifk1-5 
5. 

[oi44] i-«:t>fc, *£B3«:*£ft • mzmt L 

SffiWI;E«ltiiU«B^*o. 5nmWT 20 
©ffigWlEHv-^lc 4 9 tf «*£fttSfc*>fc 0 , 

e©Eft*&J!MtU -o<DBftv-*©3R|«fcft£ 
fcnTtLfctt (TI4a*P^P-7^ilW, n!42»± 

[0 14 5] 

[S18] ij. T\ a, t! 0, T, a* T, 0a T, 
■ • •, ai T, T, • • a. T, 0. T\ n 
! T 

[0 14 6] (fc£U mtt'<**#Si»-Cm=n- 30 
k, k.li02k2 2ft58fCt-f5. £fc, Zi (a. 
+ 0, ) +m +t,2 = ntU ii ttm ^ 0*511 
», m ttm 2 0ftS£ft. OSti, +r, 2 22. 0 
t1"5. a, (I2i2m) lid >0&53l$Ct L, 
0, (1 2 i 2m) I40i >0*5£»fc1-5. a, = 

0. 1~1. 5, 0, =0. 5~1. 0. 0. =0~ 

1. 5tL, 22 i i ICjoV^Tai 140. 1~ 

0. 8<Dffim\^h*), fo-O, i tCiff-^t-fS. 4 
fc\ 3 2 i 2m&£ i iCjol^Tai + 0h 140. 5~ 

1. 5©«£Hfc*>"K nciiyf-jgfts. ) 40 

©IllCftfilL, ai T (l^iSm) ©B^rtlC^T 
ttES:iSr^ll^*5Jcfc5Pw>Pe*5IB^!7- 
Pw©eS3tSrBMtL. 0. T (I2i2m) ©mfflrt 
iCjol^Ttt, 0<Pb20. 2Pe (fcfc'L, 0. TIC 
fc^TI4, 0<Pb^Pet/i!)95) 45^7^/^ 
!7-Pb®IE»#«:H8HU 4 bf m. a. + 

0i-, (3 2 i gm) , a, Mm T (2gi^ 

m) &-5gtu mm&twz^&f &. iwmiam 

[0 14 7] *1\ KttfcftSr-fcfcftofcfci;:, ±» 50 



©ZCAV^tL<l4ZCLV^it^j§fflL, £3*? 

T. '>&< t 1 3 2 i 2m, »4 L< I42 2 i gmlCfc 

tic J: 9. /^^*4@IISr«KHfet. i»o. ai & 

•tir5ri/J5T*#5. jIJL a, +0i-, =1. Ott 
5„ r©4 9*^V^5>«l*a-Sr^m-rS7c«)lc|4, El 
l 1 ©y- h»£©*>f 5 v^wBLWBfcjs^T. 
*n5r*njHTfcW»StfT (-^©JSM^tt»nl-2>r 

t life 9 5 5) , *Sa, T©@^*^/^-<i (Ga t 
el) t, &$-f5*ia< T (a, T) ©HSfi'VU* 

(Ga t e 2) 35££tt5-#, 
*ft0. T^*5Ga t e 3©**aiii6CT*fl:S 

[oi4 8] :;-c, #SEii$H§«-eroft*E®^7- 
£Pw.„ , &/ME®/<7-£Pw.i. tt5t#, 

Pww, /Pw.i„ 21. 2, 
Pe/Pw=0. 4~0. 6, 
02Pb2l. 5 (mW) 

t-f5©* s ff*U\ Sfc, HUKt;©4 5lc, '>ft<tfc 
*-/<-7-f M^f©ii)iS*S5m/stlT©»-&IC*JV^ 

IC, m=n- 1 !CioV>Tf4£ o, <0. 4niU m = 
n-2lCfcV^TI4Zai <0. 5 n btZOtiW t L 

[0 14 9] $f)lC, h^f©®^jig|C 
13145 0. «rfl" . » ti6^iiSlc45l45 0. 5r0 l . 
t LT, A-yJ h^F©^iSSlc4ol45 0. ^0 

1 .t0" . vrnmtL, umm^xcz-fpb, 

P e /P w 5 4 ? *!E&*ifc^fflT?# 
5. C©®^, '>4< ttPe/PwJt, Pb, Pw, 
a, T\ a f T, (0 l 0" . ) feb** 
C»!ift©S«_hlc, 7*y tfy h?i]^VM4«l^lc4 9 
B»**lTV^lxtf» ^14 9*afc/</i'*#»l#ifc#B» 
WiciiWx-t, »*U\ 

[0 15 0] $^lc*fc, S^cHaS^sfr/Mijigwffif 
SStr-r-fcn«, +^ic^fflW/,fft#n 0 n K?:*Sl$Lo 
o, E»i!it*lc4e)1 i 0. #-jrc*>5±5*#Bfik 
*4fet>^tf*>5. CLV^©»4SffflDVDK9W 

[0 15 1] ±»©49(CLT. ^V>(4 
^-v^wtr y h^ES^Slcifj-flilJ-^t^SJ: 
pic, zcAv^r-v-^^fe^$ti)t^i4, 

SC©ff4*fflDVDK9-<7*T. ^©**S4-f5Ct 

ti5r-^©S^^D;/^Ji^T, ' 7>«, H Ky-Y 7*© 
^n^Tri laii-Sc-rS 4 5 lc P L L 
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(PhaseLock Loop ) ± <Q [UtePlWfliffltS CI t 

ft°imx-hZ> b . #'>©$!© <4> b + t" -7 
Xt5©Tfc*. 

[0 15 21 £T©/-i'T**JE-*— **#0. 
4 M m Tiitf-^l-ft 5 ± 0 ICE® ^fcEFM^^ 

JWHW»6>» PLL$iJfflHCj;5CLVlHlC^ffli65^$ 
Jl3. RPII'. ^SE^ 5 2 5~ 2 7MHz ©effllCfoS 

^>T. i/-yrao»»S:ig»t5r.t4<, CLVfE 

f, a yfi#T r / 2 £ £5 <fc 5 \C\B\m®W>mtfL2 
tlftlf. 2fgii(C±5S^Bl^i:' , <c5. r©45ftP 

ODVDyu-f-tDVD-ROM Vy^-fX'tott 
£-t©:££tefflT*£5„ 

[0 15 3] ST. *3g!«<*:i4. R#t*£JW©£X© 
ft ^ftttfcfcV "X D V D t ©if£S&t4£?i&t 5 w t 

#x#5. r©fc»ttt»rts»asa*L<, gt 20 
©7V^7>{i^/h£^©as&£U\ $©:/•;/-> 
a^flM-jWc^i. S£i$l^£fflt£DPD}lre© 

xmmZZ, ^y>a^yMI**ft*t451/ (8 
n) iflgKtS&gtfSfca. fc*>\ *tt5eftfT-©W 
£ft$fi. ntt»S©fflJr*T**>.5. L;4>L. IBftBflC 
I4il$. l-7 7^vyt-*'l^ r >^/HI^SIffl 

[0 15 4] S4flHH»ttfcoHTtt, J5WCN 
ifc£#3;fc*lCl4£SigMo d *5 0. 5a±T&SO*s 30 

-7°©fitM) / (DCW£ft£©^y^n-:7V>±iS 
fit) #*LV^jSSl±d = i/ (2 On) -A. 

/ (lOn) X'h6 a 1/ (20n) 4 9 iStt'Ttt. 
Wfrn-fv ://HH3tf/h $ < ft ►) t£X h 7 y * 

##a>a»e>i\ a./ (ion) 4*>a!<Ti4ff 

f?£igft/5 5 6 3 0~6 7 0 nmgj, ^UVXoUP 
fNA^O. 6~0. 65TI4, ?SSI£I42 5~4 0 n 

mrotefflxfc5r£*5g$tv\ 40 

[0 15 5] £fc. DVDtHS*©*»S:*fti-5l- 
14, ^©f-yf-SrO. 6~0. 8pmit5. £fc. » 
fcV^SrO. 74nmk1-Z>t, DVD £©£&&#£ 
9-^1-V\ fflt*|l40. 25-0. 5(im1?fc5:t«ii 
SLi\ 0. 2 5 J imJ;*»!){^t^ , 3»->3.^ > yHI^/h 

$<^9t§*Tt*p. 0. 5 umxv&^bmwiom 

i>m < ft 9 SK0ttttJft£itottBa<A 9 ii^lc < < . 

14. E»&i;:5«*#«S;Tt5. r©4?ft$ttfc::fcv> 
t v $rt©5&s£©l3i9£ttS;<t3fc*l.:i4, o£»). 50 



ftgfl 2001-56958 
54 

Eft««*rt©¥9Rlt$«:R G a . E^©»IW©¥ 
i*)KW*£RLa t LX. R G a < R L a t thtz^iZ 
14, »B^»Rlfii9«v^ta5a*L^. 
[0 15 6] «*.tfDVDfcEiftttS:f:Sfcftt, »tr 
5^£0. 7 4 iimttS flM§l4*©¥#T;fb5 
0. 3 7/imi!3*V^ 1 !:i s ff*tv\ ISftHij© 
iftOf^SW^RGb, E»lW©J||W©3]«QR»* 
£RLbtt5i£. ±ERG a < R L a § x.^£tix 
(4*RGb>RL bT'fcoTt>4^i§3i:i4, ff*g£0. 
4~o. 5(iinit5:ii?, fSftlcieg^tx^liff 

tar rjxf>$ici4. nmmomh 

Lfc7*7*/V (wobb 1 e) AWtiLZtlZZ-kifiZ 
v\ tft*>*>, *#-J0Bttftf- XKfifLTV^tf. 
*o«ft»Sr*fflt6-tX. PLL**CJ:9 0*W 
JWffl©«#)&«tt0lHtf5. JftfctT©«fgl4, 4 0~8 0 
nm (p e a k- t o-p e a kffi) T'*5Iti 5 i$ 
LV\ 4 0 nm*»Xttfi*#/h£tf TSNJt#»< 
ft5L. 80nmtli5t, El 6 iC^tEStfi^©^ 
y«D-7'©±TiB^'7*^/Kt#K**t5ftJBR(ft 
»Sr*<^*, S4«#OS*a5*f <fto-CL*5. 

14, ^©fi*II48 0 nm^TXfcSrt^gt UV\ 

[0157] S5>ir, SEtttfJHKJfcf- mmtiikL 

XTK^**Sr*#X#5. KfT^»f~ $r-^i 
LT»KffS:»^tJttf. f- A»t>4riiSixfcJW6fTff 

*ffi©S$S? o y ^«^TSr*4**S w t tX# 5 0 

at. f*^©ja«i4. ^-^ojattftdc^iot^ 

lcf£JliSiXI4i«)gi!!ilcK^L. r-^ft^7>i©fi^ 

1 ~ 2<RSg{£< t5 r. £ liWBk^fBC D«Xt*fflfc 
Siir^s. CLV*S:fcffl^^^,!K^*l-fc^^Tl4. pl 
LEH5|BI»ia«a«$ixfc©*>» f- £i~2«tS«. 
LXr-^S*^ny^*4*t5. r©i5ft*ftX 

©^>b#*©^# (f.. ©0. 1~1%SS) r- 

i/^tv\ rHl4, r-^©^ffi©fc*©^-<^K— ^ 

[0 1 5 8] iZX\ »tttT«*ttt»JIC. T-^Sm 
^ny^©^fe#*S:«IEt5fcft»c. -Sr-^fiS 
li, 7 , !/t t -7 h J ^S«6©^#V^ft^*7*/i'S:ifAt 
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JSR* (i/T) hKltioi oo^iHi oote 

©teii-efcntf, mmmmm. tvitzfritv*-? 

100/T S f„ £ 1/ 
10 16 0) £1-5, gElCii^fcZCAV&lCio 
V*THU SSp^ny^J^lT, l±, &y*->-©?f!l£tT© 
SpjgfflTw, ©te&kL<t±^&£ LT3S£-£L©£ 

» t LX$Ll$.Zhhmmt v y ? kL<tt%om®mffi 
zkfrxZZ,, rroj&fc, f£©?*7>£, (5) 

Zh±£;<^X<»fcWtil&*?i4>t>€tf&®.Xt< . 
K ZCAV*rS:roy->5>SJ£0-fiS|ir LT, ftOHH 
5-l/-V,t-t-5ri:^-xf>it2)„ r<D£^«i\ -/ 

TP, &ffJl»ISrTw. i + ififflWlc 
[0161] 

[$C2 0] 2 re • TP=a • Two • v. 
(fcfc'U alig^fc) 

[0 1 6 2J ^2>P^^«fcti9(^i-5£, ®MTw 
. i4S-;g©<7;J-7*/H5\ ^E^«lCfofco"Cff^$ 
ft, V7yy--mi\-W-mz-tiZ>^t\z.^ a IS©?*:/ 
Mmi)QlrZ>^t\CteZ>. ^LT, Tw. ti\ 
s/^JlMTOSmf&t'toTl^rt, t^Tw, 
= mT (mllSMO t&oTV^rtli, Tw. *»f> 
n y ^ Sr«4 £ -frS#£fc, *»i«E*^© 1 £ 

<, ±5%S£©1**ilitf£-C*#5„ 

[0 1 6 31 -ftifh, TP = 0. 7 4Mm|c:*fLT, 
v. =3. 5m/s, T= 3 8 . 23nsec, n = 1 
k+Zk. m^34. 7i49, MWICV^TVHIW 
Tw. =3STk+fttt. -RZk£lS&tl69f7*> 
©ic^lf@TolixTV^< 0 r©«^tl±, CLV^it 

(fc*— H) ic J: 5 5» * 7>ffi^©ff $ 
[0 16 4] £JLt, ^WroafflMCov^T^fc^, 

*%B^ ttftSflslfcttHft©-''- * It 

m&RVU®'<'y-fcft&$:&%tz>o\-mxh 

9, ®&X^DVDIC|S££;ft,5t><DTi2ftl\, tflx. 
tf, j£ft3 5 0~5 0 0 nm<Df£>-f-3fciNA = 
0. 6tJLk©ft^£ffl^fc, SS^-^ft^O. 3n 



[0 15 91 

I»l 91 

(100T) (5) 

SS1-5£-g*5&»), ^2ftlil©^)¥^5~l 5 nm 
fc«*T*<t$wi#tarC*>5. &fi3 5 0~4 5 
10 0nmff)U- ■J , -**ffl^S#g'tt» 1 OnmWTirt 

[oi6 5] £<bic, *mmm. mkumomjn 

»ttlraifc*4ltiitf4?>4v^HJiSttJl)'5 , t)0©» It 

»«GW£»IH«LWSrf:t>lC0. 2~ 

0. 4(imit5:tT, ItifflETfciKt^bSetfc 
#ttt6A s #e>lx5. GW/LW 

20 Itifio. 8&.±l. 2UTXhii\i, ftRUmmWfO 

dtt, i*H!Sd = ;i/ (7n) -X/ (5n) XI4A/ 
(3. Sn) ~A/ (2. 5n) fc-fSrfctfSSL 

[0 16 6] 

30 &fok U »fc«ffeftV«9, IfftVfO. 74|im, 
4@0. 3 4jim, S^3 0nmOi$5:X/q7/HI:f 

5m/s|Cjo^T, 4 0kHz©>>^7*^Srlr 

U »7 * ^/K73jgitet±)^J 6 0 nm (peak-to-p 
e a kit) k Lfc 0 

[0 1 6 7] ftfc, JtJf^li, U*jS10©*¥ISISfSS: 

mxmmmmLxh^\ r©»«-, »^$©* 

40 S«±lc, 05 (a) t*tJ:5<C4lfl|*SrfiW«» 

iCioTRrt, t5lftlBIClfll*Sr*rt5 0. 6mm 
IfSS Sfc, WT©««iiJat>'Jtt!f0*J 

ic*3V^TIi 1 0 5 (a) K43ttS»l««lSrTffiftfll 

1. |g2«»SSr±*«»lti*i:^f:f:-*-5. 

[0168] f$.m\M.'&<Dmmi-t#&nxh<o , m^m 

90Mm. Stti^l. 3»mt**Lfc«fi8 10~8 
3 0nm©U— 7-'-*t*-A|Cj;i5l|ii3. 0*»fe6. 

o m/ s nvm^x-mntiW&u^mhx, wmv*v 

50 - 5 0 0 ~7 0 0mW©3t«r.Ba,|tLT^ffi^8!LTff 



(30) 

57 

LTfflPfc 0 KWI©iffi«»K*i4&#f£ffilntt {L 
o r e s t a FP, (iSo°o£) ZSflHfc (S^ 

4JMb*-o*>oTt>, Slti©®w^t«ijsic^ii 
ftv\ ttt, HKWt»R*©Bai:*4*5» ttftl 
2 0mmO7 f -f^?S«glltOiSJKLt, #P>ftfc 

jssii'R&Sfc. bit©*?, sw*i 

v«UH,fc. 
10 16 9) 

1*2 1 ] p s = F • R (6) 
p v = p s • t ( 7 ) 20 

[0 17 0] ZZX\ tttlW, Ftt»fc*-6*K«* 
OJKtt-C»*5lfijEffiftt?*»!9. 4. 3-4. 5©ffi3r 
i*. 4. 4bUc. #fc*r&fcv»|R>K IE 

gffi4iM8iai^Vu*r s^SDDU l o o offMffiffifcS: 
ffl^fc. K©SiStt6 3 7 nm, %®\syX<Offl 

P^NAIiO. 6tU<ll0. 6 3T*fo5o f-Agli 
**l*fc»0. 9 0j*mRO*lO. 8 7jimt'M. ft 

[01711 GftttB 1 0 ICtf Lfc^A^ftttfrife-C, 30 
#lC»f?>ftV^t)m=n- 1 t U a, + 0,-, =1. 

o (2^i^m) tit Pbii-r^Tro^iSSt-fev^ 

TS±^»7-4:|gCl. OmWf-Si Lfc. Pe/P 
wliftKBrfeftl^K!!, 0. 5-C-£iLfc„ Pb5r, 
0. 8~1. OmWcDF^T— 5t£U Pw£^t£-£T 
tUSX^^-y^SrSOSLfc. BfttSflTf-tt. DVD 
T'fflPf>ixT^5 8-l 6tH (EFM7°77.tlB) £ 

ftfiO. 4^mHt Sfc, «rfcflfre>*v^§6tt* £ 
- h 7 -y * ©^ESS Lfc*»-C»e**i w ft ofc©"?, 40 
*n*h-*©jB*|4Ao-0^iV\, Efttt, DVD© 
^*PSiiS3. 5m/s£HgatL-C, lffifft. 2ffiF 
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[0 17 2] ff4ttHfl-ISlJt3. 5m/sT'ffV\ v*y 
9 Htf 3 7-T f -ililt©!? 2 ilft; LfcfcfcM 

(edge-to clock jitter) £}§U l»S$^n 7 

»£*fflDVDSftl£!|SfcLfc. l*?Dy?I»T = 
38. 2nsec. (26. 1 6 MH z ) left LTtHfc 
10%*» (±*)»*L<I±8%*«) OS??**, 5 

o %EU:©£8sa"» ff * L < li 6 o %$k±.<o%m§iim 

A h&©*y**i;8o#'>fc<» '>ft< thl 0 0@&, 
L<lil 0 0 OB^T't, TlCJtLTl 3%*SI$r 
H«fC*5^f:asatU\ fc*S, ttfffiDVDi© 
S^ttftl»roa»*^l4 6 5 0~6 6 OnmT-©ffi|£ 
-C©»J£d*mg-Cfc5;&*, ♦B'Jifcas^-Cftfttt, 

Jt^SrPS-flxli, #3§91T-{£ffl Ufc i 5 ft 6 3 7 n 
m*#^i:liai©^y?^6 6 0 nm%¥%X'b®btl 

[0173] (HHfl 1 RtWfctfcH 1 ) HSi t LT. 

nGeSbTeltK^WI nAg 
SbT elSS*i:4riklW-5fcftK, AgtGeWM 

*8-l©J:pKJMtLfc. mEftffi±. AgtGe^r 
■#**fc£Wls |-Ufcmsfc^»£Kg©«IIrt-C+ 
7>H^t^ft*5®ffl-C-fo5o T»»tti©R»i*J*ft 
oTV5©»i. !i^©5it*R t o pflS^CirftSip 
KpgLfcfcfcT'ifcS. fe&l©JSiW'»l-S?tf 

im^m UZ. LXitl5El-5fc*{C|i£^fttSE-Cifo5„ 

^i*Stl : fa^^-^ov>Tli^i:^ft-a:5 0 
0. 6mmJ?©^!;*-^-h«tflgT% JfUfyf-O. 
74^ m> «|0. 3 4 pm, $ES£ 2 7nm, 
^IRftl 4 0kHz (m&3. 5m/s) % 7*7* 
yUtgiH 60nm (peak-to-peak tt) ©Sl* s 

[0 174] 
[*1] 
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59 60 







Jttftff 1 




I n 0.035 Ge 0.055 Sb 0.70 Te 0.21 


1 n 0 .O4 A *0.05 S b 0.69 Tc 0.22 


Sb/Te 


3. 3 


3. 1 


mm 

(nm) 


T*«H 


6 8 


7 4 


Eftl 


1 6 


1 6 


±«M 


2 0 


2 0 




2 5 0 


2 5 0 




6 3 7 nm. NA=0. 6 3 




Pw = l3.5mW. Pe=6.5 mW. Pb=0.8 mW 




a i -0.5 > a c =0.3 , £ 0 =0.5 


Rtop (*> 


18.8 


1 8. 3 




5 4.6 


0 5. 4 




6. 7-7. 096 


6. 9-7. 296 



10 17 5] ^<D2mmmmzMLx, 

3. 5m/s, T=3 8. 2^"/#fCfcV^T, EFM^ 

54*ii©*W : -CfTofc. 1*4*?*), Bio (a) fc* 
1v</u;*$HH;frjfc|;:48l^-C, m=n- 1 , ai + 0 W 
= 1. 0 (2^ i Sm) . a, =o. =-£ (2 S i S 
m) fcU «i =0. 5, a. =0. 3, 0. =0. 5 
t U Pw= 1 3. 5raW, P e = 6. 5mW, P b = 
0. 8mWtLf: 0 r©± 5 CB»*Jlfcfll*K, S£ 
3fc*t*EU!MtU SrW^fc. m<on%. 

*/<!7-Pr-eBfJEHWMtUfcO^ H4*/<!7-*r 
0. 5mW£+#<6< LT$?y**©H£«rfTofc. IS 
*&Ell 2 Cat?. HilW 1 OMKfti*. »4*/<!7-l 
mw-ciii o e B*-e^<W±*lJ:J:**fl:«r**W» 
ofc. 0. lmWlVv<7-£JLtf 

[0 1 7 6 J tt«Ml©K*li» S4*^!7-l 

mW^iKO-f-^TWff^^l'fcV^T, ft#J£> 1 0 0 ~ 1 

o o o®*x-<omzMM\zVy#t> i %lnLit<r)h&*\z. 

Kit) a»flM J fiT u ioo ElfittoflMt-? i o %fi 

MWt©ttTBW-li:JlffL-CV^5t#*.bii6. * 
mm 1 XWttMfl 1 ©EftfcilfrS:. 8 Ot/ 8 0 %R 
H<0SffiTlc»gUX, JD^K^rffofctw^, 2 5 
OUfffl&tcttHJSflJi or-r * ? ©#1414, l$iA/i':£ 
<IE{ktT^*v^©liStUT, Jt^J l (Or U x 7 ©IS 
«flt*tt» KI*££lcS*.-0*fc. JWBW 1 ©*lfiSc©IE 



20 5. 

[0 17 7] w©<t5l-Hifi^Jl©f f 'f^^lCt5V>T 

ftP&fcttUJHiTPS. CtLl4, Sb„ T 
e..3 iCiSfjWS bSr^tf'g'^lCfc^'r, GeOSi 

i©jK#lc:ov^T, 8 0t/8 0%RH©S^T?iHHi 
WK&ffofc. 2 0 0 OfipnS-CAiaitRtrlSltLfc. 

30 i\ 2000 WPigRlfc t t 6 1 % t , 15 1 A/ 

fc„ 2 0 0 0«FRI«lc*eft«l5t*fcli:ffi»S:ff ofcil 
^©•>'y *©S{bf4 3%iSt'J)o/J\ £ffl±£< X 

T, ^y^OE^/i^iMMJfrJfcftffltt:, m=n- 1 
&tfm = n - 2 ©S&fcoV>TB¥*fctfctt Lfc. 
[0178] 01314, i&&3. 5m/s ICfcV^T^n 
•fit (a) m=n-K (b) ra=n-2T-ffiiLfci 

40 -5. %.1t, 01414, $i£7. Om/slCfclvC^ft-? 
ft (a) m=n-l, (b) m= n - 2 T-|E&Lfd§£ 
Wyfff), a, . o, ft#ttSr^-f^ia^0T-fc5. 
#0©iJ^(-fflV^fcPw, Pe, PbRt>*/3. I4&0© 
±I^LT^5. i&jg3. 5m/slw4oV^T(4. m=n 
-1. m=n-2l>fWS^t^ a, =0. 7~ 
0. 8, a. =0. 3 5~0. 4 OOiSSC*)!^, * 

tfiv^y^ («*a7%WT) *s#5>iiTV^S ©**?*» 

■5. 7. 0 m/ s |CfcV^Tf4, m=n-l, m=n 
-2V^Tn©^(Ct>, o, =0. 5 f=ti&. a. =0. 
50 4 OftjSKfclvC, fkiyVk^syfifrftbtlX^itoii 
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bfrZ* mws>y*t>mbtiZi&.®Oa l , a. lift 
LTIi. Vvfft©i|&fcZai <0. 5n£S£#£« 
fcfc, *Htt«T?l±» $$3. 5m/s. 7. 0 

yfo\,^yj>mi) i '&t>hXt3<). tit, m=n-lfll 

[0 17 91 $t>lc, ±E396« l N A= 

o. 6 3©lM£ffl^T, *-2©J:3l^ JESK/u 

4*3, Sl|^ny*HfflTtt*aKRJtW£-rc^5. 
/^^^•#l*jfel±, m=n-l, a. + 0 ,-, =1. 0* 

* - 



62 



* (2^ i ^m) , as = a< =— £ (2^igra) t L 
TV^S. Pw, Pb, Pelmet J: fe-f-fcfcU:. 

T\ 2 a* <0. 5 ndWc^tlTV^,, DVD©S$ 

i!01@3H2. 5 {|F>ig£* 

-f HHfc#»feJlfc. fB»fg$£3~4"/- 

[0 18 0] 
[«2] 





or, /ar c /0. 


Pw/P e 
(mW) 


(<*) 


1. Ox {3. Ws) 


0. 6T/0. 35T/0. 5T 


13. 5nW/7. OroW 


5.95 


1.5x(5. 2»/s) 


0.4T/0. 35T/0.5T 


13. 5*9/7. OmW 


6.31 


2. Ox (7. Om/s) 


0. 4T/0. 4T/0. 5T 


13. 5mH/7. OmW 


7.57 


2.4x(8. 4m/s) 


0. 5T/0. 4T/0. 5T 


13. (W/7. On* 


8. 81 



[0181] Stfi660nm, NA=0. 6 5 © 

wmim^xmmsitftvxh, pn*o«s**#e> 30 

[0182] (Hlfe«aj 2 ) ««±t, TSBftSi (Z n 
S) « (S iO; ) » , ESiGe..« Sbo.7 3 Te 
» . ±SB&!il (Z n S) . (S i O, ) » , Rlti 
Al>« Ta..«, 5 £S©Jgff£<£*l-^;tTS: 
ttfc. fcl©ll»¥**- 3 1-^TrolEMl4^^' 

itX££2X 1 0" 4 PaflK ArJEO. 54Pa> SE 
BSl—M. 3nm/#T'fifcfc 0 *©ft»£tfWU2 5 
5nQ -m, ffi^fiftt^liO. 2 8a/D-(?ibofc„ i 40 

UTFT\ £»-frT t (Iff 1 S^%**T?fc 6 b fLUt 
5. (ZnS)» (S i O, ) » »fll©li?gSli3.. 
50g/cm' t?« a»W^^?Sft3. 7 2g/cm 



3 ©9 4%ffcofc. EMftKli'M'^ftKe 

Sl©!Re**tt3. 5X10* p J / (/i m • K • n 
sec) X'footc 

[0183] z<o£?\zLxftf&Litmmz, nam. 

IfZte&ZhZtUC^^X. IH10 (a) IZTfit'*** 

&m<osmf&?k£m<tLxm\ k 

^ M Srffofc. •?:©©*>, $!nk 1 0 

UK l o 0 0@t-^-7^ hfco^s^fcMSLfc. 
Stelcli, fift?f£i:t>fc. «fi6 3 7nm> NA = 
0. 6 3©Jt¥3RtffiV^fc. *-3K» #Kff©l«a 

[0 18 4] 
[*3] 
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T ffi 
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Pw 


Pe 


Rtop 






100 D0V& 


1000 DOW 






(na) 


•SUB 


(na) 


a 1 


a c 


jSn-I 


(of) 


(nfltt 


(JO 




00 


X%) 


00 
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64 


18 


20 


200 


0.5 


0.4 
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14 


7 


17 


61 


&9 


7. 9 


8l 7 


(b!> 


64 


18 


20 


200 


as 


0.4 


0.5 


14 


7 


18 


60 


7. 1 


8. 3 


8.9 


(ct) 


64 


20 


20 


200 


0.5 


0.4 


0.5 


14 


7 


16 


57 


7.6 


9.8 


9.8 


. (#J 


64 


16 


80 


200 


0.3 


0.3 


0.6 


13.5 


6l7 


15 


65 


& 2 


9. 3 


10.2 


(el) 


.64 


18 


30 


200 


0.3 


0.3 


0.6 


13.5 


6.7 


16 


62 


8,2 


9. 9 


10.5 


Xtl) 


64 


20 


30 


200 


0.3 


0.3 


0.6 


13.5 


6.7 


17 


60 


8.2 


11. ) 


11.6 




64 


16 


40 


200 


0.3 


0.25 


0.9 


12 


6 


12 


54 


>13 


>13 


>13 


(M) 


64 


18 


40 


200 


0.3 


0.25 


1.3 


12.5 


6.2 


. 14 


51 


>13 


>13 


>13 


- — r3 


54 


20 


40 


200 


0.3 


0.25 


1.3 


13.5 


6.7 


15 


50 


>13 


M3 


>13 




64 


16 


20 


250 


0.5 


0.4 


0. 5 


14 


7 


17 


61 


' a ri 

a 9 


7. 5 


7. 4 


(bi) 


64 


18 


20 


250 


0.5 


0.4 


0.6 


14 


7 


18 


61 


6. 8 


7. 8 


7.9 


(H) 


64 


20 


20 


250 


0.5 


0.4 


0.8 


14 


7 


10 


59 


6. 8 


8,7 


8.8 


<H) 


64 


16 


30 


250 


0.3 


0.3 


0.6 


13.5 


6.7 


14 


66 


7.5 


8.8 


9.8 


(ki) 


64 


18 


30 


250 


0.3 


0.3 


0. 8 


13.5 


8.7 


15 


65 


7. 1 


9 


9.6 


(b> 


64 


20 


30 


250 


0.3 


0.3 


0. 6 


13.9 


ft t 
0.7 


lo 


jH 


7. 3 


1A ft 
10. 0 


11.6 




04 


1ft 


An 


OCA 

«U 


0.3 


0.25 






ft. 9 




R1 
01 




'I* 


*i j 


(ei) 


64 


18 


40 


250 


0.3 


0.25 


0.6 


13.5 


6.7 


14 


61 


10.8 


>13 


>13 




64 


20 


40 


250 


0.3 


0.25 


1.3 


13 


6l5 


15 


54 


>13 


>13 


>13 


(mi) 


58 


id 


20 


-200- 


0.5 


0.4 


0.5 


14 


7 


18 


61 


6.6 


8.2 


8.1 


(nfl 


58 


20 


20 


200 


0.6 


0.4 


0.5 


14 


7 


IB 


59 


8.2 


10.1 


10.6 


(01) 


58 


18 


20 


200 


0.3 


0.3 


0.6 


12 


6 


16 


58 


8.9 


11.7 


13 


<R2) 


58 


18 


40 


200 


0.3 


0.25 


1.3 


12.5 


6.2 


14 


53 


>13 


>13 


>13 


' <P*> 


70 


16 


20 


200 


0.5 


0.4 


0.5 


14 


7 


17 


58 


7.2 


7.9 


B.3 


<qi) 


70 


18 


30 


200 


0.5 


0.4 


0.5 


14 


7 


18 


60 


8l7 


7.8 


8.3 


(rj) 


70 


20 


40 


200 


0.5 


0.4 


0.5 


14 


7 


19 


57 


ag 


as 


8 


<«i> 


70 


23 


20 


200 


0.5 


0.35 


0.5 


14 


7 


24 


59 


9 


9.7 


10.5 




70 


50 


20 


200 


0.5 


0.35 


0.7 


(14) 


(7) 


27 


50 


>13 


>13 


>13 




45 


18 


20 


200 


0.5 


0.4 


0.5 


14 


7 


19 


60 


7.2 


10.5 


>13 



[O 1 8 5] 1*1**1 fc, \\mX\ 4 

9, t t,tc i o%*«T-fcofc. ±m%mmmmi:3o 

nmi«h ®WD*sy9\t&#X'hZ>i)K *fiL* 
-/<-7f h\cX6^'y9^Mmm^<, 1O0OIU 
j 5? yjfjfi 1 o~i 2%ifcofc. 

±g|5»Sl)8)¥^4 0nmi1-5t, fflH?y?1fil3 

nmiJ?< LfcHlS0j2 (h2) fit, aBBft*y*# 
1 3%«±*>!K HfiL*-/<-5^ hCtS^y*© 
fSfc** L^ofc. TfSftBlirSWS: 45nmi LfcH 
ffi0iJ2 (i 2) f4. ttiSL*-/<-5>f hlMfeW&fi* 
ofc„ 5*fJl©J?*J& s 2 5 0 nm©l55^2 0 0 

[0 18 61 fc|E. Hife0ij2 (g 1) ©81ft©, 

tt. mi 0tc*5V>Tm=n- 1 <!: L, P w = 1 4 mW, 
Pe/Pw=0. 5, 0. =0. 5 k L*C, lfgSS.U 5 
2fg8T , !E®Lfc. *©©*>, a, RUa< =a> (2 

Ti4a, =0. 5, a, =0. 4, 0. = 0... =0. 
5. Pw=14mWiU HSi§Ti4a, =0. 7, a 
t =0. 3, 0. =/J-i =0. 5, Pw=14mWi 
Ltz 0 ZmkZ, 2fgjfi-Cli, I a, =0. 3n (n = 



3) . O. 33n (n = 4) . O. 34n (n = 5) . 
O. 3 8nWT (n = 6~14) X'hotz. 1 {gift* 
14, Sai =0. 33n (n = 3) , O. 33n (n = 

4) .0. 32n (n = 5) , O. 3 2 (n = 6 
-14) Tfcofc. HI 5lc*©i|§£Srjjrt. $)\BlR1f 
i o@^--^-7^ b^ro^s/^rofs^^-Pwfiieff 
tt, atWC, 1 001— A-y-i Ft©, RW*R t o 

30 fc„ (a) l42«jSIS^ (b) 14 1 «jfWEftO««-C 
fc5o R t o p 14, I t o plCtSSI" 

■5, Sfc, BH» % DOW (Direct Overwrite) k\t*— 
'<-74 h©r tSrJgt. 1— ^*-7W hifi^tt 
^PflBLfco 111 6lc*©e*«r^1". Vv9, SW* 
SU'tPSl-ov^T, ZhZh*- '*-y<< Hooo 
[Dt*T©ffi^*Lfc 0 (a) H2ffiH»E«k, (b) 14 
l^iiE^©*-g-T-J)S„ v^-f*i©»*1>. -^-7^14, 

i o®umx*\mmz>Ki mmm&itu v 
->9. mm&s Bimkuzi oo omnx-iik a, n£ 

40 itUifrilt. 

[0 18 7] S&K, «i9m/sT', S« 

9vy9nm%: \ 9 n s e c t Lfc^l4i:E2fg 
1 (ii^7m/s) tff"i:/^X»tl*ft-e. Pw=l 
4mWiUt-/<-5^ hSrtTofc. rN£ltl43 0d 

Mta»-C*)ofc. SiS^J2 (gl) OjtflcKo^T 
14, ^3S3~8m/s©©ffll^*3V*r, Pw=14m 
W, Pb = lmW, Pe/Pw = 0. 5, 0. =0. 5 

50 j/^^#f>tlfc. 1-fc*>*>, ^ii3~5m/sl^ttT 
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li, a, =0. 7. a. =0. 35, Si5~7m/s 
KiWtTIi, a, =0. 6 5, «, =0. 4, ^17~ 
8m/slC^ltTI±«i =0. 5 5, o« =0. 4 5, 

J; 5 it 3i*firfcM:i*tfixtf. «fc9 
%*»©fi»*v?y^is#e>iifc. J: im/ 
s^T*, a, to. fcgfcStffttf. 

w= 1 1 ~ 1 4mW|CjoV>T, Pe/Pw^0. 4~ 
0. 5X'gc&<Oi/-yftf®t>ixtz. *fc, Pbtfl. 5 
mW«ret5tv 5 S'^!S s ^iai-Sflitfc„ rrT\ Pe 10 
/Pw=0. SfcLTPbftfcttfclHfci::^ Pb 

tfttJt), Pb/PeliO. 2*»jWJ*U\ 
[0188J ±«#«BRJW S 2 0 n m©H«l 

2 (gl) <t, 4Onm©Hlfe0j2 (d2) fctttM" 

fc^TTEOi ^l-ifJI^Lfco NA=0. 6©Jt¥^Sr 
fflV\ EFM7*7*£SilC:J3^T<S:£v-7'T'i!>5 3T 
0. 5^m^f)liLTV>ofctt 

3. 5m/st-£t'fc!), ^/U7 ±12© 1> 

±©«^ii. KH±ow»a»e>, pm&3. 5m/ s 

•CttCLV*MBi4SB»lfc45fcft. S4)iS^5m/s 

VDSttfcfcttS+S. Eli 7 K*©»**:#1-. (a) 
liHHfi9J2 (gi) ©lift, (b) I1*1S^J2 (d2) 
©$;&-?*> 5» 

[0 18 9] »feM2 (g 1) ©ffifttt, m^-?& 30 
0 . 3 8 M mga*-e, ^^^13 %%ffiX-&Ri*!m 
X'tbZ>Zbtft>frZ. fc*5> NA=0. 6 3©ft^*£ 

£© v 7 * i&m^^Xho fe. i til- X.T N A = 
0. 6 5©ft^£&ffittltf, 0. 3 5/imn+» 
fi»/i^y^^f>*t*i%iie>lx5. «)2 (d 
2) ©J&ftli, v-^fO. 4 5 M m^T-littfcOa 
©ft^v^T^^tl-O^^, 0. 4 5 m m^T-ii 
SfclCv^T^lfADU -7-7*0. 4 0(imtliv ! y!5' 40 
1 3%«±t49ftfflJFWtlt4ofc 0 V 5 

^hv-s?y£fF<ffi-f5fc©, 30fefl»j2 (gl) <om 

SrSfSLfc. Eftff£©3te¥*l±NA=0. 6, ESS! 



8Pj! 2001-56958 
66 

iiliHfiiXH2^51, ^-flltl O0*-/<-7'< h 
$©l?£-C*;Sb5„ Uli 8ic«gi£*£*Lfc, 
-v'yfi, 7^7/^(61X^0. 7-0. 8i, 

i6j-e±o. 5~o. egx-fet), a^©K7'f7*tcjov^ 
[0190] <MmMk>n*m u n ©&&©- 

U<Dh7-yt\C Pw=13mWiLt, ±&Mn&'<A' 

^-y^IESL, -7>*£iM£Lfco *©©*>, #ttfr 
Sr, 8 0*C/8 0%RH©igfii^®TT'ADjIf*^^ffo 

fc„ mm&ms o o«*MftRtn o o oftmgic * h 

lci%SS»^Lfe©^T*fcofCo ftti&ftlkiO 

ooi*raat, ft©h9y^t, ±EtH-*ft-e7>' 

9K*9~-V Itmm Li? y 9 *M% Lfc b Z 5, 2 %g 

ftv\ HKS&W2ffiHfi-ClBlttlcSEftSrm\ 8 
0°C/8 0%RH©B5iBiSISTT'l 0 0 0^©JDl« 

m\'&x<Dms.znmLtz 0 imx\% wmmm 
x-ii, w«ns^6o%, iastak%sn^ 5 8 % 

<#ff&*£jfctt>«Ml2 (gl) ©«E#lc#t» S 
£3fcS\^"!7-£l. 2mW*T'±(fTilltLfci65, 1 

o#Sflrc?i4£<5&ft:Lfcji»ofc. Wo^-Sri. o 

v ; -y^©±iJlDli2%*SST*foofc„ 
[0191] (Hi6#J 3) !2®Ii!§J&&G e..« S b 

o.7, Te.. 2 , kLtzm\tn&M2twim<om&tL 

4lC^"f 0 iJ^I-li, NA=0. 6 3©3t^S:ftfflL 
0r. Srft®(kt. ^o, Pw, PeV??4r#fttt& 
T\ S^-7g0. 4 MmW-r-^ft^UIB^ffx. 
(a) lco^Tii*ififj2 (ai) km* 

1 fgiii 2«jg-CI4ft#«»tt*#e>il-t*, 9 m/ s 
Til3llife0ij2 (al) it) l~2%v ? j/^iSiS!*t?*>o 
fc 0 ±«S1KJ?:^ 3 0 n mXhZgmm 3 

(a) ~ (f) X*li, S?y^ 1 0%*S§/55#tjn, 10 
0|Elt-A-7'f httl 3%*^T*$)ofc 0 ±ft»l 
«)¥^4 0nmfc*^£*W3 (g) ~ (i) T'tt, ^ 
7 ^ li 1 3 % J: t) ^ t v^ffl L*»# f>ti/£^^o fc. 

[0 19 2] 

[3M] 
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[0193] 4 ) Iffifttt. TffiftKl (Z n 

S) so (S i O; ) » Srflgl¥2 1 5 nnu SE^lG e 
O .os Sb>.» Teo. 2 6 Srl8nm, _h^J{SSIS (Zn 
S) .o (S i Oi ) 20 Sr 1 8 nm, SWlA 1 T 
a *.«* £200nm£ Lfc„ #!EiUf fflfi£l4, 3 

~ 5 m/ s •c©Eft-eA»4*Mt^#e>ii5 t©-e, ^ 

2. 3 J; 9 frt jWOfcvyfc*. g^F^ttl-ffitt-ctJ 
TI4na= o. 6rojt¥*t?fftfLfc. Mcm'<*xftm 

££©&^W7©£9Kffofc 0 £8*33. 5m/ 
slC&V^T. Pw= 1 3mW, Pe/Pw=0. 5 t 
U 01 OIC&VTfl. =0. 5T-^tLtu, , a 

Sr»A,;fc*. 1 OBt-^-y-f hiO^y? 

©a i SVa. feftttSr, ^y^-©4fSS»iatL-C^ 
to a. = 0. 4~0. 8, a. =0. 3~0. 3 5 t 
t5rt TBtf*A©^y * #f#f>ii*:©-e, ^tiSrS 
#tU a, =0. 6. a. =0. 3 5WLfc. CI 
©tt, 2a, =0. 32n (n = 3) , 0. 33n 

(n = 4) , 0. 3n (n=5) , 0. 3 5 n*H (n 
= 6-14) T'foofc. SSWftl46 5%t, S£I??fflD 
VDlCjfc^Tt)8£fcVMI?fc<>fc. R t o p 14 2 3% 

are***, 5%a±T-fctvtf. r$f©s£ 

T\ *3BWE«KfttPw=l 2. 5mW, Jft£3. 5 
m/sKTIHitT-^SrieflU rtTS5©S4#fflDVD 
T'u— y-t?ff4SrK^fctr5. 7*-*x*-#, 

[0 19 41 "C&jSL*-^-^ h»^tt>IH2 0 
IC, Pw=12. SmWiCfcltSs 5?y$\ Rtop, 



0 0 0@£l±©t-/<-7'C M£t>. +»Ki»]e41*tt 

[0195] <JtalW»>*K#©-»© hy?9 fc. 
20 Pw= 1 3mWt LT, iKftjg/^Xfttil^SxSrffl 

U v^SrS^Ut. *©©*>. #«ftSr. 8 0tV 
8 0%RH©«fii«aTT?JpaW»S:ffofc. fttitK* 
5 0 0 B^rfl^&U 5 1 0 0 0 B#lffl&.c, *F77^©v?7 

* SriW ffl£ Lfc t r. 3. iooo m$mc o . 5 %* 

MBflSLfc©*T?*>ofc. Xll&tt3]Xl*'6 5% 

lOOO^WftKl, tt©h7-y^l-> ±iet^-*ftt 
30 %sa©B^^E^nfcAK r©S«T'fctitfHffl±ra 

[0196] <#?!4^£tt>*tt*.::»U 
Sr. /<7-Srl. 3mW*-eJi(fTHgWLfc^, 105) 
8«-ett^<*flSL<CA»ofc. !JclC/^7-Srl. OmW 
t LT, ff^*S:l OO^lHlt-ettigLRiWLfc^ v> 

•7^©JiADi4 1 %*»-e*>ofc. 

[0 19 7] (JHfcflS) *t£0l2 (a 1) eMUKK 
doV-«TlE^®SrG eoos Sb..r, Te« t Lfc„ fPffi 
I4NA=0. %(D%^-Qf:^tz. a, =0. 4, o. 
40 =0. 3, 0. =0. 5 V P w = 1 4 mW > Pe/Pw 

= 0. 5\zi$^xMi&<Di?y?i)mbtitc 0 ®m%m& 

b+#\Z±Zfri1t. 1 061t-/<-7^ h^©^7? 
141 0%S-£*9£*9#9, 1 0000111 3%*S»# 

[0198) < JqlS»>*a*©-»© h 7 -7 ^ 
Pw=14mWtLT, J:eft^/W*##|#8cSrffi 
V^, EFM^^^HS^iifcyV^^^-ySrlES 

^y^Sr«JgUfc. ^r©©*>. 8 0^/ 

8 0%RH©iefiiSST-C*iDJSItaSrfTofc. JlOiiStlfc 
50 5 0 O^Rfl^lc, *h7-7^©v J s'^SrffajSiJ^tfct 
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5 0 0I^Pfl«C, l&© 1*777,;:, ±Btn-*#"C5 
y if KA? - y LVymWfcLtLtZ.h, 3 % 

[0 19 9] <»S4*$jat>*K#t#L, 
£\ /<!7-£l. OmW*T\tlfT.$ftLfc^ l 0# 

S*-ett^<*ftL**»ofc. iJcic^y-Sri. omw 
y^OtWBIl 3 1 3%*tt6Ht«rS*i 10 

fc. 

[02 00] (U1SW6) |Ei«4©I«riclC*iV^T. 

at. n 

A=0. 6(03t^T*WffliLfco 5m/ sic 

tS^X, v?;y7©^X##l*&<ft#tt (a, RXf 
a.) £Pw=l 3mW, P e/P w= 0. 5, m=n 

-l, 0. =0. 5T?iB3£Lfcir?K 02 l (a) ic 

^+^lrl0©.£ P Icftofc. «, =0. 6, a, = 
0. 3 5#lilJ&S-Cfcofc 0 r©t§£\ £ai =0. 
32n (n = 3) , 0. 33n (n = 4) , 0. 33n 20 
(n=5) , 0. 35n*g| (n = 6~14) X'fco 

[02 0 1 ]@21 (b) IC, #J0 N 1 00, 1000 
0*- /<-7-< H«^?^©^7-tS#t45r, El 2 1 

(c) ic. i o®t-;<-7<< V&<r>R t o p&u^ii 
g©/<7HR#tt£*Lfc„ 1 0000^-7^ F 

BftZh. R t o P l 8%, tPS6 o%£JUb&s 
S^T'tfc. 02 21CI4, Pw=l SmWICtJItSi/y 

R t o p, £f|g©l 00 0 00^-7^ b$ 30 

3ICjjH% fi@v-?fO. 3 8^^^1110% 

= n-2i: Lfc/^^^S(*)felcoV>T'bMSrff-ofc 
a, =1. 0. a. =0. 5, 0. =0. 5 IC 
fcV>T02 1 fcl^tll<rt*ttAS#bnfc. n = 3X*Sai 
= 0. 48n, n = 4T'Sai =0. 4 8 n . n ^ 5 T* 
Eoi =0. 4 6n~0. 4 7nT'fcofe. 40 

[0202] atmm2) nmme^Mmm^^x. 

l2HS£Agi« 1 no« S boo Teon i Lfc, IS 
5153. 5m/slC*5V>-C, Pw=13mW, Pe/P 
w = 0. 5, 0. =0. 5 b L"C, v ; -7^0/n/VX^#| 
*£ft#tt£ffFffiLfc£C/>, 0 2 4 (a) IC^-T^K 
UBiMtfeJlfc. a, =1. 0, a. =0. 5#*ilT* 
fot>. Za; linlCfcfcT 0. 5nt-tt' 

fcofc. Eft/<!7-«ffttRVl 0 0 0@ft4-e©*iS 
hfttt&0 2 4 (b) , (c) IC^L 
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U 1 0 0 0E«ttttrL5, £ 0B*©S?y* itto 
fc„ £b«Cff±3t'*!7-£ 1 mWtT'folffctr.^ 5 
£eflre*7*#&fl;U +»%*-Cit*ltfc. ^©^ 

£ft£{fc©3Mli5 o~ l o o*cegfc&tii s ±*H- 

[0 2 0 3] (tt«W3) itM£\ (ZnS). (S 
i O, ) 2 o T^(SaiSrRJ¥9 0 nm, Ge, S b 2 T 
es E®15r2 1 nm. (ZnS) so (S i O* ) 20 ± 
pU<&ff B £ 2 3 n nu A 1 o»s Ta« 
OOnmiLf:. fESlClg LTI4, El 1 0 (a) Ic^t 

ftlc*j-LTI4, HI 2 5lc^-Ti 5lc, 01 =0. =a„ 
= 0. 3~0. 4T— %X\ 0. =1. 0iLfc^h7 
Tv?-T"«fcft&©i^7^#f>*lfc„ Pw=l 
3mW, Pe/Pw = 0. 4 (Pe = 5mW) . Pb = 

2. 0mW^tjflE^^7-T-fct), Pb/Pe = 0. 
4 fcffifcfcfcotVStf, rtitt, *tktS0i]©ESlt? 
140 9 iCfctt^T L 5rfo5S5i« fclcjf fttSifc^fc 
SfcfeT'foS. P 1 mW*«-et^7^l4SV^5, 
P biiSmWaifWHO ^7^l4SftLfc„ r©/< 
/i^fttfcfrftSrt-^iU Sbfc. -^-^ftlOSCT 

a. |C*fLT0. 0 2Sg©»^^/W^tBHi[iT*fi ; 
v\ ^liS0iJ2tP]«lc. v-^ft(S#14^Si]^Lfc„ It 
££02 6 (a) IC/tcTo Sfc, ^- ^-74" h^F©^ 
T&m&ZmfeLtz. ^4-02 6 (b) lc*1" 0 i^5S 

mmt. ®m&zxmm?°y?mz&%^ * 

fiv- *ft#0. 4 nmlc/«c5J;5lcL, ff^ii^lc 

3. 5m/sT'fTofc„ tfc, ^5itfel¥ttlCOV^Ii, 
1 00^— YfeW-yft, ^©tDCliL 
fc^lc 1 0^— /<-5-f MEfiSrfTofc^ro^s/^t 

02 6 (a) iCTFtt&V, MM-*-** 
0. 4 )I mfv ; 7?10%f3!)!l 1 ±9fi<4Sfc^» 
tiSyfmmtLlt. tit, 02 6 (b) IC^ttfc 

t), fe^5i5m/s£l±T*^7^ ? ^«^^:LTv^5„ l 

^ L. -RDCm£ Ltc'& ©!E»-ei± J? y * # 2 ~ 3 % 

^ B a B««ffi©SiilX*SllcJ:?.Sg±#©^K)-lcJ: D . 
r^± ; f^tt<l4^ B IK^-^©ff^©!i^i!i 5 ±C > i> 

[0 2 0 4] &*>, ^5i7m/sT-^-/<-7^ h^© 
Vy9\t2 0%&,±.Xh^tzt\ DC«*«OfE»-Cli 
1 5%S5lc/.fofc 0 Kiia»K:«rt55?y# 

fct. fi^7*u-1'yi5 J fo'5fc*v?s'^/J s Sv^\ Critic 
^5l5m/sli(±-CI4, /<— 7^ h^flcW 
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Htji£©HJ!s#] 2 (gi) ©!K^lc7ni/s-C'^--^-7 

UliO. 5%*j8T**>ofc„ Ge 2 Sbi Tes ©<t 9 
4GeTe-Sbi Te. MH-7C&ftGM*JflWfc 
ES8tft©*§£\ MM/GM/fHM/Kltia>£> 
45 4 5~6m/sW±©^ilTii, ± 
B©J:5fcDC«*llB««ilM4i^*-^-9^ h 
ftKiii^jWUfct*. r©fc©. Vy9mk<r>ltt> 10 

[0 2 0 5] (tfcftM4) M«2 (gl) C*5^TB 
SI^Ge>, s Sb».« Te,» iLfc, WN&Mcffi 

m\z.mmx\ mmwhw-j**m\,xx.o*?< 

SfflMtU t-^-7^HTy-^«Lf^\ /< 
^*#f'J#jfc£0 1 0 ©f&HrtTi:'© i 5 fc*!E LT t 
1 3%&LT<Di?y9tmbtlt£fro1t. tits mfeL* 
—'<—7<{ V LTV>< t, 1 OEIA»e> 1 0 0lll4T*©ra 

[0 2 0 6) (Jttfcft5) 106012 (gl) ©SIS^IC 
fcl^T. E$UgS:Geo.o 5 S bo.™ Teo., 5 £ Lfc„ 7 
m/stCfcl^Ta, =0. 4, a. =0. 3, 0. = 
0. 5. Pw=14mW, Pe/Pw=0. 5T'(5lJft 

l%Srtf9Sf9f 5SftT*>9, 1OOO0« 
iCttl 3%£Jl±t/io-CL*ofc„ 
[0 2 0 7] < JP^C»>*^^©-85© h 7 y 9 lc. 
Pw=14mWtLt > ±ESii^x5>f]*)£$rffl 
V\ EFM7"7^lEii$nfc7^^^-ySrE» 30 
U *»tfr*\ 8 Ot/ 

8 0%RH©S?a^ST-e*l3il^S:ffofc„ 2n$ttK 
5 0 0 BfFfl^lc. * h 7 v 9 <r>*Jy 9 £ffgiJ£ Lfc t 
15, 3%ggg{fc;U i3%a±i4ofc. *fc. fln 
&ttR5 0 0$fiq&£, ttch7?^l:, ±EfcR-* 

[0 2 0 8] <#ff±^£tt>#«*fc#U ff±3fc 
A<P-frl. 0mW^T-±lfTKWLfci:C5, 1 

[0 2 0 9] (|£i«7) mM2 (al) ©«*c*i- 
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LT. lfft£ ($ig£3. 5m/s, o s^JSJH 

T=38. 2nsec) W2. 25{gj§(7. 9m/ 
s , T= 1 7 n s e c) (CfcV^T, a. T= ti =19 
nsec, a. T=t. = 1 1 n s e c X't^XfD&M 
fc*N*T--JfciU T©*Sr<SBtKRtk«S*TEFM 
7*7*flM§-£EftLfc. a. =1. OT* 

-£ift50i Srft^Lfc, 4*J> t&©2|-7>'<A'*E 

(-^©assr#J5Dt5rttt*)t) 5 

5) , r 1 = 1 9 n s e c ©@Sg^VU^-<B (G a t 
el) it, =llnsec ©B^ft'^.* £ n - 2 i@ 
(Ga t e 2) 3&££-«xtf&< , £ kldM**?/** 
^I^*6Ga t e 3©^$aia£CT£it£-e*ltf 
&<» ^VP*$g£|IIKfcffil&ft;T-t »t U\ $blc# 
UteW-fc^Tli. Eg/<7-Pw=l 3. 5mW, P 
e = 5mW, Pb = 0. 5 mWT'-£i LTV^fcfe, 

Sm/sWTTii, Za* <0. 4 7 niftSjiJE^iX-CV> 
5fc»» JR^-5?tt+a»*!£ft-0*5. S-5IC 
#«afc*5^T0. Sr£fc£#fci§£©. ^7*©fil«: 
*fc*fc. ^tvfiS2pii^3. 5m/s£3H\ 
^777"©Scfil46 3 7 nm, NA=0. 63T'fc5„ 
-7 9 ©ffi I ftliUffitfl 2 © «t 9 K . 

iJ5, lilJ 1 0%*^©tt7)5 N lfgfji^e>2. 2 5fgii* 
■e#?)^TV^5, n-c% 2fgjiT-u" . =0. 3, 1 
f§iiT'0 L . =0. 6 m%Tm*1MZ&) fctT, /} 

jf©#^iiT* 1 0 %*^© 5? y ^ b*v5 r t 
5„ *l?Jfe0*Jtc:JoV^X(±. p. ©v-v?vli/> 

4^t>©©/3. =0. 2t LT-^lctTt, lffifiS^ 
P>2. 2 5femiX°10%*ffi<Di/y9&'®btlZ < > Z 

«ri»S[k-c#5. *tz. hbfri*>mm±.\^ ma 

t°v h 1 1 < tt«PSJxfc*tetTfll*t J: 9 . P b . P 
e/Pw, Pw, to , tc , . , fl" . ) £!E 

[0 2 10] 
[^5] 
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2. 2 5fgi$ 


2. 0fS& 


i. 5£ii 


US* 


0 




1 0. 


2 


1 1. 


9 


1 4. 


8 


1 8. 4 


0. 


1 


9. 


7 


1 0. 


6 


1 1. 


4 


1 2. 5 


0. 


2 


9. 


8 


8. 


9 


9. 


0 


1 0. 0 


0. 


3 


1 1 . 


2 


9. 


5 


8. 


4 


8. 9 


0. 


4 


1 2. 


.5 


1 0. 


3 


8. 


2 


8. 7 


0. 


5 


1 3. 


7 


1 1. 


1 


8. 


3 


8. 7 


0. 


6 


>1 3 




> 1 3 




8. 


7 


8. 7 


Q. 


7 


>1 3 




> 1 3 




>1 3 




9. 5 



[0211] mmms) jma*. jumm (z n 

S) » (S i Oi ) » 2 1 5 nm, EftgGe 20 

cos S b o 69 T e 0.26 £ 1 9 n m, ±£itf&3i! ( Z n 
S) bo (S i 0 2 ) 20 £2 Onrru SWJfA 1 0.995 T 
a 0.00s £2 OOnmt Lfc 0 3 . 5 m/ s T\ 
A'^fl^&ta. =0. 5, ac =0. 35, 0.= 
0. 5, Pw=l lmW, Pe = 6. OmW s Pb = 

0. 5mwtu mtvytmTzmteitxm 

(3T-7-^l) 4:0. 4/imHO. 25/j 

#0. 4MmOi^OT=38. 2nsec > 0. 2 /i 
raO^^)T=19. Insectfc^o E&^f- 30 
$:Ste6 3 7 nm, NA=0. 6 3Tfc5 0 ^ItSt" 

KEft-rsr taspfiB-efca. eft»a«rtt«4 3 2 n 

m, NA=0. 6, /<7-0. 5mWTfe5WfeU-f 
-3fcT*#£Lfc 0 r<DU-f-ftttjfcftjfi8 6 OnmCO 

1f-**» fe*iW**»*K J: 5 «± * hfc t 
fc5o w*>lflWc"Ctt, 4 3 2nmlCjoV^Tt^HS5 

0%£l±fc^?*#43EiBit##&ixfc. £*>lc, 02 

8{c\ ffift^fflt^fc6 3 7 nm, NA=0. 6 3^ 40 
^T-ff4Lfc*&t, 4 3 2 nm, NA=0. 6<D%¥ 

[0212] utmie) nm&i2 (ai) (Djammc 

fcl^T, E^l^rGeoos Sbo.« Teo t Lfc D K 
|6 3 7 nm, NA-0. 6 3 <D%¥%XUmW1fo£ft 50 



ofc 0 $i£3. 5 m/ s |:io v PT, m= n ~ 1 , a, = 
0. 4, ac =0. 4, 0. =0. 4. Pb = 0. 5m 
W, Pe = 4. 5mWT*-Si:tT, Pw£>*Sr£fl:$ 

%<Di/y?(nmm;<9-fctffti:m2 7 (a) K^-r. 

lwr i t e ttt*E^T^^^^ffi[HlE^5r> 
1 DOWittl @|^t-/<-7^ lODOWt 
lil 0@@(Ot-/<-7^ hmto Pw=8. 
SmWT^ftlt, Pe^Wfj^ttlOlslftS 

*^!7-ft#ttS:ig2 7 (b) v^fn^jfrg* 

t>, (lwr i te) tfttfiifft^y^ffblX 

5^ 1 7 W M*5 fc isyfft&mzBik 

[0213] (H*«9fti;M:««7) |OI«2 (a 
l) (7)l*^ic^v>T, *-6|c*tct5lcE»llBia 
5:lft^f: 0 Geo.. Sbo.73 Teo.22 ^-y^hi: 

t>0VC*>5 o fcR6 3 7 nm N NA=0. 6 3 (Ojt^* 
SrfflV\ m=n- 1 , Pb = 0. 5mW, 0. =0. 5 
fcl/t, a. , a. , Pw, Pe££{t;£-£T1 0 0* 

WMM*t«blxfcft/h^ -7 * IS*- 6 a) J: 5 -C&o 
fco GeSMlD**Jtx.5 fcon^ y^#itlBU Ge# 

l:S<4otUot 4*3, «ft£8 0T:8 0%R 
H©*fTF. JPSK»«rffofctr6. Hiife#J9 (a) 

icit-<TK»j9 (b) , (c) »m^. mx-h-i 
/c 0 i-/j*t> % ftxm2ooottmfftic, *osst»sti 
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\z.W.»LtMZmmLtzb^6. 3S6S0J9 (a) ~ 
(c) ©VvfiiOttefclsvvCfc. ityfrtti%UgB 

(c) ©3nffl$IIKtt6 1~6 3%-C*>!K 2 0 0 OBf 
®<OMm&,$k& t 5 8 ~ 5 9 %©$Bi£#1§e>ixfc. R * 
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9 (b) . (c) T-14 0. 5%£Art©«*P^fcofc. 
[0 2 14) 
I«6) 



S-6 





Cm/s) 


a I 


a c 


P w 


P e 


<*> 


(a) 

Geo.05 Sb 0 .7S Teo.sa 


3. 5 


0. 7 


0. 3 5 


1 3. 5 


6. 0 


6. 0 


7. 0 


0. 5 


0. 4 


1 3. 5 


7. 0 


8. ! 


mmm? (b) 

G e 0.067 S b 0.7l7 T e 0.2l* 


3. 5 


0. 6 


0. 3 5 


1 S. 5 


6. 5 


6. 2 


7. 0 


0. 4 


0. 4 


1 3. 0 


6. 5 


8. 2 


<c) 

G e 0 098 S b 0 .698 T e 0.2W 


3. 5 


0. 4 


0. 3 


1 3. 5 


6. 5 


6. 6 


7. 0 


0. 3 


0. 3 


14.0 


6. 5 


9. 9- 


G e 0.115 S b 0.68 T e 0.205 


3. 5 


0. 4 


0. 3 


13.0 


6. 5 


8. I 


7. 0 


0. 3 


0. 3 


14.0 


8. 5 


14.1 



e o.2i 



[0 2 15] Geo,5 Sbo.73 Tea* 

tc 0 Ge SbTe(:*fLTTa«:l-2l?- 

[0 2 16] (SGKMl 0&tfJtttfl8) HJ6^J2 (g 
1) ©llMtWslvC, IBftJiSrl nSrfeJqtfcGeS 
bTettfCo IniiGeSbTe^^yFCInS 
bTeSr^^y^LTjjaiDUfctOT-fcSo #Bftl 
HJSW10 (a) ^Geoos Sbo.T4 T 
Hffi#J10 (b) #U n 0.02, Geo.™ Sb 30 

a 719 T eo.21 . mm o ( c ) 3*s i 

0. <H4 Sb 0.688 T e 0. Zt5 no. lis 

eo. 04, S b 0.617 T e 0.224 

©S?y^©/<!7-«»tt*IWILfclS»SrH2 9 (a) 

(b) (c) (d) IC^Lfc, ±&)4KS$itfi3. 5m 
/s©«£\ TSI4I3 7. 0m/s©a^-Cfc5o ffl^ 
fcft^liV^ftlt 6 3 7nm, NA = . 6 3-e£>3„ 
$il3. Sm/sW^tta! =0. 6, a« =0. 3 
5, |3. =0. 5iU 7. 0m/s©^-g-l4a, = 
0. 4, a, =0. 4, 0. =0. 5tLtz„ Pb= 40 
5mWT— SiLfc. Peli2fflO©ffiT—^i: 
P w ©^Ift^tty y 9 © P w t 
I n iM 5 2 ~ 5 W-f- ©SSiD T- P w v - i? y flS 

A-5-fH0O0B^y?ll, HJSfiS|l 0 (a) 
~ (c) -en, ^iiitlci 0gf%*ItJ.o/: 

[0 2 17] <iPiii*^>*liS0iJl 0(b) ©JiftKo 

8 0"C/8 0%RH©gR^TT*iPjiK!ISrfTo 50 



0. 

U 



t. m^mmt 6 1 %-?*> •>> 200 o8#p B i© 
mm&si&h 5 7%©^g^#e,nfe 0 swtiai 

^tf^<SEfbL-cv»fti»ofc. 2 0 0 0$N&C;£Eg 
asid^ffcliE^^ffo fc#£©i?y * ©Sfctt 3 %SS 

[0218] mmmi 1) mmi2 (t>D <Di§®f$. 

\Zt6\t s X^ I no.« Geo.05 S bo.» Teia 

*- n»ma«±K>«RLfc. ^•rnt?»fc o 5'^tto. 

7 4 /im"C'fc5„ 
[0 2 19] 
[*7] 
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& - ? 





(nm> 




f£«0!l 1 (a) 


2 ? 


0. 27 


(b) 


2 7 


0. 3 3 


(c) 


27 


0. 4 2 


(d) 


3 5 


0. 2 7 


<e) 


3 5 


0. 33 


(f) 


3 5 


0. 4 2 


C*> 


3 5 


0. 2 3 


(k) 


4 2 


0. 2 7 


U) 


4 2 


0. 33 


(i> 


4 2 


0. 42 


HO 


1 8 


0. 27 



[0220] }*-7/uD$mttkLxtt. mmmm 

JMT. #£*T-**n5^JS»lT=3 8. 2-JV8W 
3 2flS-C*>5, 2{fiffi«ilfcLfco 
*7/ufcHu HI 3 0K*1-£5fc, rv^T-^fi^ 

btt><oxh2> 0 tftbfe, Mf c =i/t. =i 

/ (3 2T) UttlEKtt) 

li>?>0<O$J tnffljtWWo r 

v^A-T-^O, 1^9) 19 SxJSJtHT, ttT. .fcOffija 

5o LV^tt, AT I P (Absolute T 

irae in Pregroove) iCffil^JtSjaSEft (FM) SUIfc 
*4 0, «!tfJB»ft*-3e-CfcD, «*oJS»38*3 2Tfc 
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>y%mmm^ 0 tv^t-*^ 0, iicwjs 

lc % 7* h»3fcffl©u-f-*Sr, ±V, <Bft 

EIB-C 2 ffiffitB^H S tilt * * 7*fc»fctt ot*S* 
l«0KttffS*oo||*i-5. r^fct, y^WIWH 

[0 2 2 1 ] KT. *L»»tRI|!t6. «g£9I 
10 »3I«A*«?- KJBJII! c o s (2 » f « t) ftSfi#V 
. - cos (2 7c f c t) tfiKfiZtiZhs Afihyy 

X(Dfttl\atV. - cos (2 7tfc t) fc-V. -c 
o s (2 it f . t) ©Zofl!)iKStt«#*aii5. 
9i\sT-9'Kht*3L ( + V) "Cfcixtf, D, , D, * # 

iiu isa«v. •cos(27tf c t) 

D, IriMLCTttUiA^fcSfta. -v. - cos 
(27 C f« t) <0»i£SliD. ' SrftfcgL ttjatt^h 
yy^l^i^Ste^tlTV. - cos (2k f. t) fc 
ft 9* Dt ai®<Offl^fcJP££:b£tlTV. -cos 
20 (2ti f t t) (Dffl^*#5, t>U T*J9fl'T-9\ 

(-V) N i-4fc*>D* , D 2 ' #*»Mft5 
fc, V. - cos (2 7ifc t) ©ffi*tt^-f*-KD 

tttiJ^Jg^-eii, rti^Rtetr-v. - cos (2* 
f« t) fc&5. 

[0 2 2 2] A*flBb7>^^ai*-e-v. -c 

os (2 7c f c t) -efcofc«S»tt^*-KDi ' 
£ftLX&M\Yyy*<DmftAMcMio6tz#). *<D 
ii<Dm&X (-V. - cos (2rrfc t)©4i) 

ICD2 ' <Ogttfc»ofc«i£Sni-V. - cos (2tc 

fc t) fcftoT**s*t. ^num^jSHFcaixs. 

MCioTttl^SSS^KV- - cos (2 7u f c t) *»- 
V. -cos (2 71 f c t) 4rHi;to1-5-fcl-fc5. r 

^»jT(4^^"^/^Ittt^T6 Onm (peak- 
to-peakl) fc Lfc 0 »[*!l;:0>*lE»S:fi L 5 J&ft 
40 E^ff^Ttfift A = 6 3 7 nm, gfiflfflff* 

n=l. 5 6lC#LT, »at£<0#*U*&ffifi* TPS 
t)U/ (20n) =20. Snm, ±PfittA/ (10 
n) =4 0.'8nmT'fc5, #$ft<Of¥ffifc:tiU $;ft6 
3 7nm, NA=0. 6 3 <D#¥*S:JflV*fc. 
[0 2 2 3] HJS^]2 fc(^C<, m=n-l. ai + J3 
i-i =1. 0 (2^i^m) s a, = a« =-£ (2£ 
i^m) fc LfcES/^X^HI*feT% «S3. 5m/ 
sldlo^Ttt, ai =0. 5, o, =0. 3, 0. = 
0. 5, Pw= 1 3mW, Pe = 6mWtU HiS 7 m 
50 /sldteV^Ttt, a. =0. 4. a t =0. 35, 0. 
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= 0. 5, Pw= 1 4 mW, Pe = 7mW^Lfc 0 £ 

t» audita 3. sm/swa^-cwMrm*. Rt 

o p&tftilgSrS'iSLfc,, 3. 5m/sM7 

m/ s -CGftfll ^-£0 5? y 9 Lfc. 8 |C 

[0 2 2 4] 

* - 8 





5>»* (%) 

3. 5m/s 


Vv9 {%) 
7m/s 


gffiftl I (a) 


6. 4 9 


7. 80 


(b) 


5. 9 7 


7. 6 2 


(c) 


5. 5 2 


7. 3 5 


(d) 


7. 26 


8. 4 2 


<e) 


6.8 5 


8. 3 9 


<f> 


6.0 5 


7. 84 


<*> 


7. 7 0 


8. 9 0 


(k) 


9. 1 4 


10. 4 9 


(*) 


7. 6 6 


10. 0 1 


<>> 


6. 5 9 


9. 0 I 


U> 





10 



20 



30 



10 2 2 5) *1\ Hftfljl 1 (k) |J, SJl8nm 

32(a) (b) l^t^StR t o pOm«6fe#tt$r 
^Lfc..HJi^l 1 (h) ~ (j) li, SJ42nm«) 
Jttfrfa*, S3 2 7 nnKOa^KJt^TSW**^ 

#l$3 5nmT-fc, tPS(£T^*L^ofc 0 * 50 
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IIJfifclttJMWtttlBICi: bfcriv fcU S£4 2nm© 

$4 2nm©$|}, *rtlEfttttaS*V\ 
OnrntLt/Cli, «MB#0. 3 um^mnt^^. V * 

0. 3 nm&.±<Db 5m/sTiie/ 
y f » 1 ~ 2 %U±mt U «tt 7 m/ s Til 2 ~ 3 % 

[0 2 2 6] (gttfll 2) fSmtfte. TttfcUl (Z 
nS)» (S i O* ) » £8gff6 5 nm, E@SG e 
o. os Sb.» Te« £ 1 6 nm, ±U®MM (Z n 
S) . (S i O: ) 20 £2 0 nm, fSlRMJfA 1 
o. 99s Ta.« SrKf?4 Onm, ^2SWlAgSrK 
J?7 0nmiLfc. TWHHU^S 1 RW® 

&lw±9*2RjtltljteLfc. ^2RWlfi£K^. ^ 

It Lt4^milU;„ tU^fcr * * it 2&*lr- 
/<-3-H#Kt]3j»v^-5J:5CIS9^'t>*fc. SHE 

WI©fi)tlgl±?lJiiK£*4 XIO" Pa»T, A r ffi 
0. 5 5 P a T'ffofc. &Mgin*i5 5 n Q • mX'h 

tta«saT-e. £»flHt-ct>BS 

^2S«l«J*KlifJjiX^S4 x i o" 

PaKT, ArEO. 3 5 P a T-tto fc 0 ftffi}gft4Mi 
3 2 n Q • mT-foofc. &§H, gp^CQ^WiXgjUSl 

JR ; f%*HTi!>5 tft<C*fc. RS6 3 7 nm, NA 
0. 6 OW^ltftfflLT, %m3. 5m/s. a, 
= 0. 4, a. =0. 3 5, 0. =0. 5ft5'</U*# 
fl^fe^ffl^Tl OH*-/*-?'!' h 8©* 
Lfcirr^. Pw=llmW, Pe = 6. OmW, Pb 
= 0. 5mW-C'g/h-^y^6. 5%£#fc„ rojift: 
It, 8 0U 8 0%RH©KjftKaTI-5 0 0iftMttB 

[0 2 2 7] GfcJSWl 3) fcfj^O. 7 4 Mm, SI 
HO. 3/im, lij4 0nm© ( 7***1- 5« 

jig 12 0mm, )f£0. 6 mm©*° U h$ 
ffiSS*»til)a»KJ:oT»jJtLfc. *- 9 fc^+J: 5 
Id. ^&2 2. 5mmi>t;5 8. 5mm£T*©3 6mm 
«rlE»fi«i t, Giffi4c^2 5 5/<y K I- 
^flbfco #/<V m± 1 9 1 h7 7?mfi5„ «• 
/<yKOH*#t>J:5iri 9 1 h7y^Blc«5J:9t 
K*gSrl8^LTV^5©-e, «-/<VK*Ili]ESltC3 6 

jfcS8li5 8. 5 4mm-e$,5 0 f- •V^/Ufc'y hgttO. 
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1 3 3Kmi:U 4 9 m/ s t*JV^TSJP 9 a ■ 

•y9 2 6. 16MHz (T= 3 8. 2 3 nsec) « 

mmti^mit 1.2/1 mt-fc^ k©<p^*£ic 

10 2 2 8] «-9IC^-f=t5l-x ^>K^iffiT\ ± 10 

St>9ifcv^iSl«S-)Eoffift^-C#, S£#fflDVD© 
lt&^+^»St5o BJt©»ft8»5>, #/<^Kfi>* 

&ICfcV<>T3. 4 9m/s©g|jigzW#<bix5J: 5 l-T 
DVD7-'-^OS^^n y ^Jl^T=3 8. 2 3 ns e 

c©9{gtft3„ *-9®frt^yK© 

/^y K4> i>¥mc&^X&&m i 3 . 4 9 tn/ s left 5 

.fcpfcllltKS-fr, Z CAV tt0>m#t LXfcft-fZ. *20 

a- s 



C A v Hist ©&/< y K© £ * -ffrfrb $ it 
jS©«»l*i/9«FLT. */<v Klcfclt5r-^S* 

-^S*^D7^WW 5 2 6. 16MHzi/j!5i? 

ft©libo#ii±i%jfcii£ft>h HKWlccLV^e- 

[0 2 2 9] ttibh. ±BS;l$9ay9 2 6. 1 6M 
Hz (T= 3 8. 2 3 nsec) Sr^B^ffi^l' i *) % 

<t5, if©PLL (PhaseLocked Loop ) flJP^iSIC 
i9lfiHEniS«r«WSEl-5. w©i 0 ft P L Lfl9P£ X 
SEHEMfttt, S£DVD-ROM©fS£T'fi : bft'T:fc 
•5, *©#5£**©**afflT?#5jRTtfffl"C*>8. 

[0 2 3 0] 

[*9] 



fttod 


(mm) 




<onm& 

(mm) 


WW ft 




****** 




11 






yaw 


» & 


flaw 


n & 




(ss> 


(K) 


(n) 


00 




0flt> 


0 


22.5000 


22.6413 


22.57067 


141.8157 


1063530 


1318268 


-0.4065 


-1305* 


1317618 


a 4285 


1321* 


190 


19067 


1 


22.6413 


22.7827 


22.71201 


142.70377 


1070010 


131 8518 


0.3815 


-0.286* 


131 7818 


a 4484 


1336* 


381 


19249 


2 


22.7827 


22.9240 


22.85335 


14159163 


1077300 


131 8765 


-0.4568 


-0.343* 


1317008 


a 3675 


1276* 


572 


19431 


3 


22.9240 


23.0654 


22.99469 


144.4799 


1083780 


132. 0014 


-0.4319 


-0.324* 


1317208 


a 3875 


0.2911 


763 


19613 


4 


23,0654 


23.2067 


2a 13603 


145.36796 


1090260 


132,026 


-0.4073 


-O.305* 


1317406 


a. 4073 


1305* 


954 


19795 


5 


23.2067 


23.3480 


21 27737 


146.25603 


1098740 


1310504 


-0.3829 


-0.287* 


133.7601 


a 4268 


1320* 


1145 


19977 


6 


23. mo 


2a 4894 


2141871 


147. 14409 


1103220 


132.9744 


-0.3589 


-0.263% 


1317794 


14461 


13351 


1338 


10159 


7 


2a 4894 


2a 6307 


21 56005 


14103216 


1U0510 


132. 9012 


-a 4321 


0.3241 


131 7009 


13876 


1276* 


1527 


10341 


8 


2a 6307 


2a 7721 


2170139 


141 02023 


1116990 


1319253 


-0.4080 


-0.3C6K 


1317203 


13870 


a 2901 


1718 


10523 


9 


2a 7721 


219134 


21 84273 


149.80829 


1123470 


131949 


-0.3843 


-0.288* 


131 7395 


14062 


1305* 


1909 


10705 


io 


23.9134 


24.0547 


21 98407 


150.69636 


1129950 


132.9725 


-0.3608 


-0.2711 


131 7585 


14252 


1319* 


2100 


10887 



100 



36.6340 



36.7753 



31 70467 



230.62224 



1729350 



131 101 



-0.2323 



-0.1741 



1318145 



12812 



12111 



19290 



4.7269 



101 
102 
103 
104 

105 
106 
107 
108 
109 
110 
4 



317753 



319167 



3184601 



231.51031 



1736640 



131 0538 



-0.2787 



-12101 



131565 



12317 



1174* 



19481 



4.7451 



319167 



37.0580 



31 98735 



23139837 



1743120 



131 0685 



-12646 



-0.189J5 



131578 



12447 



1183* 



19672 



4.7633 



37.0580 



37. 1994 



37.12869 



233.28644 



1749600 



131 0832 



-12501 



-0.188* 



131 5908 



12575 



1193* 



19863 



17815 



37.1994 



37.3407 



37.27003 



234.1745 



1756080 



131 0978 



-0.2355 



-0.177* 



1316036 



12703 



1203* 



20054 
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